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Vital today in many fields . . . indispensable to tomorrow's key 
developments in chemical processing, Fluorine Compounds are 
rapidly gaining a place as Industry's most versatile group of 
basic chemicals. 

Their range of applications is as broad as the chemical in- 
dustry itself... from petroleum to propellants ... from dyes to 
dielectrics. Highly versatile, they open the way to many ad- 
vancements in processes and products. 

Anticipating Industry's expanding needs for fluorine com- 
pounds, General Chemical has conducted an extensive fluorine 
research program for more than two decades. With its basic 
position in Hydrofluoric Acid and Elemental Fluorine—and in 
the raw materials from which they are made—General is geared 
to produce virtually any fluorine chemical that Industry might 
require. Today, it offers over sixty-five such products. Many 
more are under development as commercial chemicals or as 
custom-made specialties. 

If organic or inorganic fluorine compounds are indicated in 
your present or projected operations, consult with General 
Chemical first. You will find the broad experience of our fluorine 
specialists helpful to you from product inception to full-scale 
production. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
Offices in Principal Cities from Coast to Coast 


GENERAL CHEMICAL FLUORINE COMPOUND) 


ACIDS 

Fluoboric Acid 

Fluosulfonic Acid 

Hydrofluoric Acid 

Hydrofluoric Acid, Anhy. 

Hydrofluoric Acid, Anhy. 
(High purity grade) 


ACID FLUORIDES 
Ammonium Bifluoride 
Potassium Bifluoride 
Potassium Polyacid 
Fluoride ‘'50"' 
Sodium Bifluoride 


ALKALI FLUOBORATES 


Ammonium Fluoborate 
Potassium Fluoborate 
Sodium Fluoborate 


ALKALI FLUORIDE 


Ammonium Fluoride 
Potassium Fluoride 
Sodium Fluoride 


DOUBLE FLUORIDES 


Potassium Aluminum Fluoride 
Potassium Chromium Fluoride 
Potassium Ferric Fluoride 
Potassium Titanium Fluoride 
Potassium Zirconium Fluoride 


METAL FLUORIDES 


Aluminum Fluoride, Crystal 
Antimony Trifluoride 
Antimony Pentafluoride 
Barium Fluoride 

Cadmium Fluoride 
Calcium Fluoride 
Chromium Fluoride 

Cobalt Trifluoride 

Copper Fluoride 

Ferric Fluoride 


*The products listed include those which are commercially availad® 
as well as a few presently produced only in experimental @ 
tities. For further information on any of these, or on other fluo 


Lead Fluoride 
Magnesium Fluoride 
Molybdenum Hexafluoride 
Nickel Fluoride 
Strontium Fluoride 
Titanium Tetrafluoride 
Tungsten Hexafluoride 
Zine Fluoride 

Zirconium Tetrafluoride 


METAL FLUOBORATE 
SOLUTIONS 


Cadmium Fluoborate 
Chromium Fluoborate 
Cobalt Fluoborate 
Copper Fluoborate 
Ferrous Fluoborate 
Indium Fluoborate 

Lead Fluoborate 

Nickel Fluoborate 

Silver Fluoborate 
Stannous (Tin) Fluoborate 


NON-METAL FLUORIDES 


Boron Fluoride Gas 

Boron Fluoride—Diethy! Ether 
Complex 

Boron Fluoride—Phenol Compl 

Boron Fluoride—Other Compiles 

Sulfur Hexafluoride 


HALOGEN FLUORIDES 


Bromine Trifluoride 
Chlorine Trifluoride 
lodine Pentafluoride 


ORGANIC FLUORINE 
COMPOUNDS 


Genetron i) 100—CH, * CHF: 
Genetron 101I—CH, * CCIF: 
Genetron 131—CCI., * CCIF: 
Genetron 150—CH. = CF: 
Genetron 160—CHC! = CF: 
Genetron 170—CCI. = CF: 
Genetron 265—CCIF = CF: 


compounds you may require, consult the General Chemical Proc! 
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CHEMICAL 
WARFARE 


IN THE 


By Colonel AUGUSTIN M. PRENTISS, JR., USAF 


When the National Defense Act of 1947 created the Air 
Force as a separate Department in our national defense 
structure, a number of officers of the Chemical Corps trans- 
ferred to this new Service. Most of these had been on duty 


with the Army Air Forces during World War II, either as 


AUGUSTIN MITCHELL PRENTISS, JR 
Colone!, USAF 


members of chemical organizations serving AAF units o 
as chemical staff officers. 

Upon transferring to the new Service, these officers took 
off their “crossed retorts” and lost that ready identity with 
their specialty which this distinctive insignia bestows upor 
its wearer. It has been a matter of some speculation, there- 
fore, among those interested in chemical warfare, as to how 
and by whom this subject is handied in the Air Force. 

Before going into the present chemical warfare set-up i! 
the Air Force it might be well to trace a bit of history. The 
idea of employing toxic agents as air weapons is anything 
but new. Shortly after the Chemical Warfare Service was 
set up as a separate branch of the Army in 1920, a sma! 
Air Corps detachment was assigned to Edgewood Arsena 
to provide the means of testing and developing air chemica 
munitions. Here, during the twenties and thirties, sma! 
scale but persistent efforts were made to develop chemica 
bombs and spray tanks. In those days of small budgets t 
the military, it is a tribute to this handfull of pioneers 1! 
the air chemical field that they made as much progress 4s 
they did. 

By the beginning of World War II, the CWS had stané- 
ardized several chemical bombs and two types of spray tanh 
ready for Air Corps use. At about the same time, the A! 
Force Combat Command was organized to mobilize the of 
fensive power of the Air Corps. This Command had a chem 
cal section as a part of its headquarters, headed up, in 194! 
by Colonel William N. Porter who left the job that same 
year to become wartime chief of the Chemical Warfatt 
Service. 

Early in 1942 the Army Air Force was organized an 
the Air Force Combat Command passed out of existence 
The Chemical Section of the old command, now headed ) 
Colonel Thomas A. Doxey, moved across the river fro! 
Bolling Field to Gravelly Point and became the nucleus “ 
the Air Chemical Office, Headquarters, Army Air Foree: 


Late in 1942 Colonel (later Brigadier General) E, Mont 


gomery was assigned as Air Chemical Officer. Under his 


able leadership great strides were made during World W# 
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ELGIN FIELD, FLORIDA. Two North American P-5Is 


Il to turn the potential capability of the AAF to employ 
chemical weapons into a reality. Chemical Air Operations 
Companies and Air Depot Companies were trained and 
leployed to all theatres; chemical staff sections were placed 
n virtually all echelons of command. Large quantities of 
toxic munitions were stockpiled in the various overseas 
theatres and considerable training was given in their em- 
ployment. 

All during World War II, when the Air Force was under 
Army jurisdiction, Chemical Warfare functions were di- 
vided between the personnel of the Air Corps and the Chem- 
ical Warfare Service. Procurement, supply, storage and is 
sue of chemical bombs, bulk chemical agents and incendi- 
aries Was carried out by the CWS itself or by CWS officers 
and units detailed to duty with the Air Corps. Squadron 
evel installation of bombs and spray tanks was usually ac- 
complished jointly by CWS and Air Corps armament per- 
sonnel, 

This system was the natural outgrowth of the phenomenal 
expansion of the Air Force during World War IJ. Created 
from a pre-war Air Corps which depended almost com- 
pletely upon the other branches of the Army for its support- 
ng services, the AAF was forced to draw more and more 


ipon those branches for its specialized officer personnel. In 


ine 


case of its chemical warfare functions, this was parti- 
‘ularly true. While most of the Air Corps officers had some 
dea of squadron supply, and the handling of guns and high 
*xplosive bombs, very few had any knowledge of the new 
and to a large extent untried toxic munitions. 

As the war progressed and the threat of enemy employ- 


lent of toxic weapons decreased, the CWS officers detailed 


start smoke screen run for tactical demonstration at Orlando Army Air Base 


to the AAF found themselves, for the most part, in the 
position of the fireman when there is no fire. While the 
large scale use of incendiaries and the somewhat less wide- 
spread use of smoke kept the Air Operations Companies 
and combat unit chemical officers fairly well occupied, many 
a Service Group or Depot Group Chemical Officer found 
himself running the motor pool or the officers’ mess “in 
addition to his other duties.” This unfortunate condition, 
so symbolic of general apathy toward chemical warfare, 
became even more pronounced after the war ended. While 
no blame can be attached to harried air base commanders 
trying to get maximum utilization out of their personnel 
in a rapidly demobilizing Air Force, the existence of this 
widespread indifference drives home the fundaniental truism 
that overall interest in chemical warfare always varies di- 
rectly as the probability of its use against us. 

When the United States Air Force was created in 1947 
there was much debate as to how the various specialized 
services—Quartermaster, Signal, Engineer and Ordnance 
as well as Chemical Warfare—were to be integrated into 
the new organization, After much careful] consideration, it 
was decided that only doctors, lawyers, and chaplains would 
have separate branches and promotion lists within the US 
AF structure and that all other specialties would be shown 
by MOS (military occupation specialty) numbers. It was 
felt by those charged with molding and shaping the new 
Air Force that compartmentalizing highly specialized func- 
tions into a “corps within a corps” type of organization was 
not suited to the needs of the USAF. 

In 1947 the Air Force adopted for its field installations 


a “wing base” type of organization. Briefly this was a fune- 
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tionally organized base at which one operational group, 
together with its supporting maintenance and supply group, 
and airdrome group, are all under one wing headquarters. 
A “chemical and radiological officer’ was included in the 
wing staff organization combining the functions of the old 
wing and base chemical officers and adding responsibility 
for radiological defense. 

As this action set up a fairly substantial requirement for 
base level chemical officers, an Air Chemical School was 
established at Keesler Air Force Base, Biloxi, Mississippi. 
The establishment of this school marked the first attempt 
by the USAF to train its own chemical officers. Under the 
dynamic leadership of Colonel James E. Reilly, an ex-CWS 
officer, this schoo] achieved a notable success in accomplish- 
ing this mission. 

In the summer of 1948 it was decided by the Air Staff to 
place all air armament matters, including the air chemical 
weapons, into an integrated program in order to insure 
that armament developments kept pace with the rapidly 
improving aireraft performance. Accordingly the Air 
Chemical and Air Ordnance Offices of Headquarters, USAF 
were abolished and replaced by a Directorate of Armament. 
Following this action at Headquarters, USAF, ex-Ordnance 
and ex-Chemical officers became “air armament” officers 
and a new MOS-4590 was created to cover this combined 
career field. Chemical, ordnance, and armament functions 
were generally integrated on the staffs and bases of the 
various Air Force Commands. 

The base level officer training problem posed by this 
amalgamation of ordnance and chemical functions was 
solved by the creation in 1949 of the Air Armament Of- 
ficers School at Lowery Air Force Base, Denver, Colorado. 
The Air Chemical School at Keesler Air Force Base was 
moved to Lowery and became a part of the new Armament 
School which assumed the twofold mission of cross-train- 
ing ex-chemical and ex-ordnance officers and training new 
Air Force armament officers. 

At the present time there are no purely chemical war- 
fare organizations in the Air Force. Offensive chemical] 
training is completely integrated into the armament career 
field; enlisted specialties are shown by appropriate SSN’s 
(specialist serial numbers). Defensive training is given to 


all individual airmen, Decontamination of aircraft and 


other base chemical defense functions are usually carrie 
out by personnel of the Maintenance and Supply Groy 
and the Airdrome Group under supervision of the Wing 
Chemical and Radiological Officer. 

Chemical Supply has likewise been integrated into th 
overall Air Foree supply system. Munitions are handle 
by armament personnel, other items of supply by the ugyg 
supply procedures. Procurement of chemical equipment 
and research and development in this field is handled by 
the Army Chemical Corps. 

In 1950 the Directorate of Armament was phased outo 
the Headquarters USAF picture, and armament matters 
including chemical warfare, were spread “across the board’ 
of the Air Staff. This was in line with the basic philosophy 
of the Air Statf organization—that all matters be handle 
under one of the five Deputy Chiefs of Staff with a minimuy 
of “specialist” offices. Under this arrangement, chemical. 
trained officers were placed in the offices of the Deputy 
Chiefs of Staif for Operations, Materiel, and Research and 
Development to handle the various aspects of chemical war. 
fare and associated problems. 

With the heightening of international tension following 
the outbreak of the Korean War, interest in Chemical War 
fare as in all other potentially powerful weapons greatly 
increased in the USAF. A need became apparent for an 
overall monitoring agency to provide technical advice and 
assistance to the various operating agencies of the Air Staff 
on chemical warfare matters. Accordingly, in 1951 a new 
division was included within the office of the Deputy Chief 
of Statf for Operations to carry out these functions. 

No discussion of chemical warfare activity in the USAF 
would be complete without a few words as to the overall 
Air Force attitude on this important subject. The Air Foree 
is a relatively new organization, in many respects still feel 
ing its growing pains. In contrast to the Army Chemical 
Corps it is primarily a “consumer” service rather than a 
“producer” service. The Air Force is deeply and genuinel 
interested in obtaining as rapidly as possible the maximun 
capability to effectively exploit the great potentialties 0! 
chemical weapons. Its officers have been and are now work 
ing in close harmony with the Chemical Corps to achieve 
this end. In the true spirit of unification the Air Foree 
stands ready to play its part in giving this nation the most 
powerful air chemical weapon in the world. 


North American P-5I ''Mustangs"' lay smoke screens during "Operation Combine’ at Lawson Air Force Base, Fort Benning, Georgia. 
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breer has developed materials handling equipment which 


You can’t make oloves out of 6-ineh lead 


Yet that’s the type of protection — This hard-to-find experience is at your service. Please feel 


you need to handle radioactive free to call on us at any time. If your problems seem out 


q - WES materials. Greer solves the prob- of our line, we will be happy to direct you to the right 
? 


“4 a “\@ lem with “mechanical hands” which place. Write on your letterhead or call. There is no cost 


do the work while the operator or obligation. 


a SR stays safe in a protected area, 


tvals the dexterity. and versatility. of the human hand. 


lomplete laboratory experiments can be carried on re 


motely. and objects weighing from a fraction of an ounes 
1250 Ihs. are moved up. down, sideways, and pinpointed ) 
on any given working area, B 


Materials handling is just one example of Greers many 7 
Mterests, staff of creative engineers is accustomed to RESEARCH DEVELOPMENT 


laline with out-of-ordinary problems. Each man has a 


ide eeneral engineering knowledge and experience. and 


ost are specialists within specific fields, 
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By NATHANIEL S. PRIME, Rear Admiral, USN, Ret. 


Vice President, Armed Forces Chemical Association 


FOREWORD 


The following Article has been rigged in story form as 
a conceit of the author and in the hope that the reader, who 
is surely plagued beyond tolerance by fusty and dusty rela- 
tions of fact and circumstance, may relar and enjoy that 
which might otherwise be a painful penetration of educa- 
tion regarding the U.S, 
Chemical Worfare. 


Naval Officer’s concern with 


APPRECIATION 

“COMMENCE FI —!”, The rest of the ultimate word 
of command was lost in the noise of action;—soft and deep 
the chug-chug of the powder hoist; muted the clang of 
steel as the twin breech-blocks levered open and swung 
to meet their stops; sharp and brutal the slam of 105 Ib. 
projectiles as they hit the loading trays; hoarse the gasps 
of rammermen as the projectiles were shoved home to grunt 
capably as they seated in the bores. The ready-light on,— 
frantic churning of the pointer’s hand-wheels as he elevated 
at speed—then,—“MATCH!”, from the pointer and in- 
stantaneously a paralyzing shock, an earthquake of vibra- 
tion followed by an enormous slapping shudder of sound as 
the guns fired. Recoil—counter-recoil, and before the guns 
were in battery the pointer had depressed the gun muzzles, 
breech-blocks were unlocked and swinging; air hissed— 
volumes of high-pressure air to clear the bores of gases, 
flames and burning grains of unconsumed powder. “BORE 
CLEAR”, from both rammermen, and then the slamming 
of the trays, projectiles, powder-bags; and breeches were 
locked, guns up, and again the millionth of a second of 
suspense before the twin-mount shook and heaved and 
rocked to the guns firing. 

The Turret-Officer, Jimmie Lee, Ensign, U. S. Navy, his 
bottom perched perilously on a narrow tool-box, observed 
his stop-watch. Five and a half seconds per load. The crew 
were on edge for this one, all right! The time was perfect. 
Long Range Battle Practise on a 7500 Ton six-inch Cruiser 
in Panama Bay. A “First” on this run might and probably 
would mean the Battle-Efficiency Pennant, the old “Meat- 
Ball” for his ship. 

What a surprising lot went through the mind in an 


instant of time, Lee thought. He watched the violent, furi. 
ous, magnificiently controlled energy output of the me 
Movements timed by days and days without end of dri 

drill, drill. Muscles bulged and flattened, nerves straine; 
and relaxed, color mounted and receded as action was 
followed by pause. Lee thought about the chemical machin, 
which is the human body. His moving eyes focussed up 

Kirchoff, rammerman, left gun. A farm boy, Kirchof 
eighteen, lean, red hair, freckle-faced, less than a year jy 
service. He might weigh one-fifty, soaking wet. And here 
he was laying a rammer on the base of a 105 |b. projectile 
every five and a half seconds, accelerating it on the tray, 
into the breech and up the long powder chamber of the gun, 
up the slope of the chase, and finally slamming: it home at 
full ram length, the abrupt deceleration jarring his upper 
body, then withdrawing the rammer in one long, fluid rever- 
sal of motion. 

Lee thought about the chemistry of powder, propellant 
and primer too. His mind attempted to conceive the in. 
credible speed of flame propagation through the charge, 
the fantastic build-up of pressure as solids turned to gases 
and heat pervaded the expulsive mass of gas, He knew, a 
little uncertainly, that the concept had eluded him. He 
lacked facts as well as experience, He lacked knowledge. 
He was briefly ashamed. 

“FOUL BORE!” The cry was clear—not frantic, but 
with a note of fear. Lee was not shocked from reverie, His 
mind was alert to this despite his recent mental exercise. 
His separation from his seat was not the slightest fractior 
of a second delayed. Yet, quick as he was, the flame was 
quicker. The right gun was poised, breech open, tray flat 
and its toe in the breech. The bore-clearing air had failed 
to trip. A gray-black ball of smoke rolled with a genie’s 
speed down the bore towards the breech. It reached the 
breech and became a cloud, a blanket, a fog. Through it 
came flame, red, vicious flame,—a tongue that licked an 
spat at all around it. 

With speed equal to that of flame the turret-captain, 
Crawford, flashed in motion. With one convulsive effort 
he catapulated himself six feet to the left-gun tray, plucke 
the 29-lb. powder-bag from its groove and tossed it ove! 
his shoulder in a perfect backward pass—into the gun tub 
In that instant Lee expelled his word, “SILENCE.” Peopk 
froze! 

Tableau! It was a picture framed in an aura of fear 
Lee looked, hesitated a second in sheer fascination with this 
intimate kiss of the Devil,—then, “RIGHT GUN CEASE 
FIRING, LEFT GUN RESUME FIRING,” he ordered 
His eye had seen the two powder bags in the train of me! 
at the right gun. The spell broke! The left gun crew foun: 
another powder-bag and continued the fire. 

“CEASE FIRING!” The left gun was silent. The right 
gun had failed on the eighth salvo. They had missed the 
ninth and tenth in the paralysis caused by the flare-back 
Left gun had tuned in from eleven through sixteen with 
the other guns of the ship. Lee reported, had the moun! 
trained in and ordered the crew to return the extra powde 
and projectiles to the magazines. Soon came the order! 
secure and lay forward to report. 

Ensign Lee walked forward on the fantail, mounted th! 
ladder to the after gun-castle, passed between Nos, 11 at 
12 six-inch guns, descended to the main deck, and move 
briskly up the port side. At the quarterdeck he pause 
hearing his name called from aft. 

“Mr. Lee,” it was Kirchoff. “Sir——.” The boy demo! 
strated mournful, embarrassed confusion. 

“Yes,” offered the officer. 

“Mr. Lee,——-you gotta report to the Gunnery Officer, ! 


Commander Miller, don’t you, sir? 
“Sir, 

eye seaward. It came, in a rush of words. 


sir,” The boy stopped. Lee waited, turning! 


“Sir, 
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“Sir, I—I know I looked a fool,—I was seared, Sir, but,— 


you don’t mean to report me, do you, sir? 
“In his mind Lee saw a picture that had flashed, when it 
nappened, across his mental memory-film. He saw Kirch- 
f at the moment flame had issued from the right gun. 
The boy had turned so white the freckles had stood out like 
scars. His hair had literally stood on end. He had dropped 
his rammer, turned and made for the exit door at the rear 
if the mount. The door had been locked open, a bar across 
the passage. The rear of the mount had been out to star- 
poard, fifteen feet clear of the vessel’s side, and directly 
below had been the forward screw, At twenty-five knots 


the swirl of spray and wake had been tremendous. Kirch- 


ff had gotten one leg over the bar and had been prepared 
to jump, unthinking, overside. At that instant Lee had 
roared out that “SILENCE.” Drill and training had 
fashioned automatic reaction. Stopped cold at the instant 
f execution, Kirchoff had stood there, half-in, half-out, 
as though hung up on a picket fence. He had then spun, 
picked up his rammer, and followed procedure. 

Lee turned and looked at Kirchoff, He laid a hand on the 
boy’s arm and smiled. “I don’t know what you’re talking 
about, Kirchoff. I’m sure of one thing only—nobody was 
more frightened than I was.” He turned again and went 
forward. 

Lee mounted the ladders to the bridge. He saw the Gun- 
ery Officer in conference with the Captain. Discreet, he 
stayed on the wing and waited. He looked to port, There, 
faraway on the horizon, was the target. 

“Come here, Lee—” he started, to see the Gunnery Of- 
feer near him, on the bridge-way. Miller led the way to 
amore secluded spot near the flag-bag. He turned and 
faced the Ensign. “All right, son, now tell me what in 
nell happened down there.” 

“Flare-back, sir,” Lee said, and saw the Gunnery Officer 
stiffen. “Right gun, sir. Air failed. Just like the reports 
nthe ‘Mississippi’ .’”” He went on and described the action, 
what had happened,—what steps he had taken. “The ob- 
server will verify my report, sir,” he ended. 

The gunnery officer digested what he had heard,—then, 
‘Very well, Mr. Lee, Carry on. I'll talk with the others and 
then call you again. In the meantime, write it down, of- 
icial report of casualty, you know.” 

“Aye aye, sir,” said Lee, and saluted. As he turned away 
the gunnery officer stopped him. “W—er—Lee, well done, my 
woy. You probably saved the ship, you know.” 

“Oh, no, sir,” responded Lee quickly. “It was Crawford 
ind—and the rest of the crew, too, sir. They acted magni- 
itiently, sir.” 

Lee went below. As he sat at the wardroom table com- 
osing his report, he remembered the curious moment of 
‘nought he had had just before the flare-back. Chemistry 
~and there was something. “I wish I knew more about it,” 
€ mused, speaking, in his concentration, aloud. “I’ve got 
‘ome studying to do.” 

That night and the next day the Division stayed at sea, 
ther vessels firing. And just as they were all fed-up with 
‘agging along having nothing to do, the signal went up 
nthe flagship, “Course 015, Return to port.” They anchored 
it dusk, the softness and hush of the southern seas envelop- 
ng them. Lee secured to find himself with the duty. Chang- 
Wg quickly, he reported to the Officer-of-the-Deck and 
tlieved the Watch. Routine went normally. Inspection of 
herty party, calling away the boats, calling the eight 
‘clock reports. 

Noise drifted away, and the decks became quiet. The 
‘ew lay aft to the movies. The moon rose. There was no 
‘nd. The lights of Panama City were three miles away, 
ft and gleaming across the water. Lee watched a dim 
gure in whites approach down the deck. He recognized 
‘Ne gunnery officer. 

“Lee?” It was questioning. 


“Here, sir,”’ with a salute. 

“Carry on. I want to talk to you a bit.”” The Officer of 
the Deck relaxed. 

“What do you know about Chemical Warfare?” 


The coincidence shocked Lee like a physical blow, It took 


him a moment to recover. Then he replied, firmly enough, 


“Not a thing, sir.” 

“Ever think about it?” 

“Yes, sir, quite a bit. It’s quite a coincidence that you 
should ask that question, sir. Just the last few days I’ve 
been thinking a lot about it.” 

“So. That’s interesting. Look over there towards shore. 
Here is a fleet, over two hundred vessels. All at anchor. 
Imagine for a moment a breeze blowing at maybe five to 
ten knots from that point of land. Conditions are heavy 
lapse, right now, perfect. A good cloud could be set up 
from a dozen or so cylinders on that point. Can you think 
of what might happen on board these ships?” 

Visions, confused and vague, filtered through Lee’s mind. 
“No, sir, I don’t think I can. I don’t know enough about it.” 

The gunnery officer faced him squarely. “Lee, on my desk 
is a general ALNAV requesting nominations of ensigns 
to Chemical Warfare School in Edgewood, Md, I’m think- 
ing of sending in your name. Would you be satisfied to go 
if chosen?” 

The ensign considered. It was time out of the Navy. It 
was Sea-Duty time gone forever. It might lead to many 
complications. But the prospect attracted him. He might, 

he would find the answers to many of the questions that 
plagued him. He lifted his head, “Commander, I'll put it 
this way. I’ve no objection to your nominating me, if you 
think I am eligible. I’ll not seek it, but I’ll not turn it down.” 

Miller looked at the youngster. “Thank you, Lee. I'll do 
as I think best.” He turned and left the quarterdeck. The 
moon shone brilliantly as it emerged from behind a thin 
cloud. The ensign looked at it and, suddenly, he began shak- 
ing. He was excited. 


EDUCATION 

Ensign James Lee, USN, stopped his car at the Main 
Gate of Edgewood Arsenal on the morning of May 4, 1928. 
Six weeks later, on June 13 he left on leave, having grad- 
uated from the Chemical Warfare School. Many things 
happened to Lee in those few days. He did not become a 
chemist; he did not become an expert in Chemical War- 
fare. His mother died during those days, and with her died 
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the sweeter, more boyish part of the man who was Ensign 
James Lee. Another part of him, a shining Godlet of brass 
that had been deliberately built up in him for four long 
years in Annapolis, became slightly, just slightly, tar- 
nished. He began, in a groping sort of way, to realize that 
there were other men in other suits than blue who also 
served; that, oh, of course, the Navy was the best, no 
doubt of that, but after all, these guys in khaki did have 
some brains,—weren’t quite the slugs he had believed. 

The first impressions were bad. The rather barren flat- 
ness of the land; the decrepit buildings, wartime tempor- 
aries; the lack of greenness. He compared it to Annapolis, 
and in the comparison Edgewood suffered. There was noth- 
ing here that matched the exquisite beauty of the Severn 
in spring; no majesty such as the facade of Bancroft Hall; 
no spick-and-span-ness such as that which was so all- 
pervading at the Naval Academy. It was not noticed ex- 
cept when one compared with it some lesser installation. 
The khaki was a jarring note, too. He was rather suspicious 
of these “foreigners.” He had a strong tendency to stick 
to the other men in blue. There were fourteen Navy in all. 
They were a club, a clique, a group alien to these surround- 
ings, and therefore kept together as a group. 

The first crack in his unconsciously assumed armor came 
in the first class. It was a mixed group, somewhat more 
Army than Navy,—the teacher a man in khaki, As Lee 
looked and listened he began to shake. This was unexpected, 
different, not what he had been told. This man KNEW. 
The man himself was tall and solid, a perfect figure of a 
first-class soldier. He was competent. Lee knew as _ he 
watched that this was a man. His rank was Captain, Chemi- 
cal Corps, USA. 

It was noon-time and two classes later that Lee snapped 
out of his shock. His mind began, then, to function. He 
knew that this was it. He knew he would have to work 
like blazes, and that even then he would not get much out 
of it. He wasn’t ready, prepared. He was out of his league. 

By dinner-time he had it worked out. This was going to 


be tough, very tough, but he would slog it through ap 
work his hardest and his best and try to get the most pos 
sible out of it. After dinner he got the books laid out a 
went to work. 

The work paid off, although Lee didn’t know it. It seeme 
to him that every struggling effort merely left him deep, 
and deeper in the morass of a highly selective type of j; 
formation which he never, never, never could assimilat; 
There was Organic Chemistry. But Organic Chemistry, } 
came to see, was a study of things which had been learne 
solely as the results of experimentation. It was like a serie: 
of rather unrelated ladders of varying lengths, the bot 
toms of which rested on foundations which sometimes x 
sembled one another, but more often did not, and whic 
stretched away into a sort of never-never land which, hy 
was assured, was always colored with the same roseat 
hues of Hope and Promise, but which rarely took on thy 
solid quality which makes it certain that you have reache 
the end of the road. Of course, he was not prepared f 
Organic, that exquisitely beautiful Pathway to Paradiy 
for the investigative researcher which is founded in thy 
strength of men’s hearts and which stretches along its 
Alabaster Arch supported on the columns of Pure Reasor 
Even his Inorganic was three young-man’s years behind 
him,—almost forgotten. 

The material was well-presented. The lightest emphasis 
was placed upon the least important phases, the chemica 
names of the gases, for instance. It was hard to forma 
mental picture of “CHLORPICRIN.” It became easie: 
when you thought of “Lung Irritant.” He found that hi 
did not have to remember the chemical formula for “Mus. 
tard.” By means of colored slides projected on screen dur- 
ing a lecture he found that he had engraved for all tim 
upon his memory a picture of burn-wounds and men i! 
agony that screamed the word “MUSTARD” at him ti 
his ears rang. 

Handling a Stokes Mortar with White Phosphorus she 
made Lee aware of smoke as a shroud for activity. Fro 
then on throughout his life he never heard the wor 
“screen” used in any sense without the automatic visua 
image of a “White Phos” burst. He also learned the fear- 
ful and deadly character of the burns caused by skin cor 
tact with that chemical. The lesson was learned all ove! 
again, that rarely on this earth does benefice appear with 
out its compensating opposite, disaster. This new field of 
land warfare, terrain, lugging weights, supply problems 
dirt, became an absorbing interest, a thing to be mastere 
and, in the end, became fun. 

The days flew by at the school. Classroom work was ove! 
it seemed, almost before it had gotten well under way. Tht 
teaching was done in the field, and it was hot for Maj 
First there was a tour of the chlorine plant. A collectior 
of buildings that were falling down years before. Broke’ 


lines, gaping wooden tanks, missing valves. A horror of # 
plant, yet they managed to make chlorine. The method was 


clear, and the instructors were production men. Lee learne 
about chlorine. Next were masks. The class was not alon 
taught how to use it, but also how it was made. Lee learne 
that face-pieces have varying porosities, that they ha 
peculiar differences in their resistance to aging under th 


influence of oxidation, that material must compromise be 


tween being sufficiently rugged and being sufficiently flex 
ble. Lee learned about masks. 


Later there were field exposures. These were first Col 
ducted in a shed, an exposure chamber. There a tear-s® 


was used to demonstrate the fact that the gas was effecti' 
without a mask or when the mask was ineffective, and als 
that the mask was effective when it fitted, was applied Pt 
perly, and was in ready condition, Each man was caus’ 
to suffer a mild Mustard burn. Then, in the field, to™ 
smokes were set off so that a cloud was generated. The 
class then walked through the cloud with masks on. Whe" 
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nasks leaked men were sick. No one of the group, seeing 
those men, ever forgot how sick they were. 

Last of all, possibly for emphasis on its importance, 
came decontamination, Lee was taught the mechanical end, 
the labor end, of chemical neutralization. He slogged and 
saved under a broiling sun serubbing lime into a steel 
ate that had been treated with mustard, very lightly 
treated. After hours and days of hard work in which he 
felt sure that he had worn the plate clean through, the 
ndicators still picked up traces of the liquid gas. And dur- 
ng that week on “decon” he learned the odors of the many 
hemical warfare agents. However, he learned them chiefly 
from “paper,” and he did not feel that he knew them very 
well, or that he would retain the knowledge, It was too 
ad, he thought, that on board ship there are so many 
lifferent odors, strong and mild, that it might be very 
wssible that the odor of a poisonous or toxic agent might 


masked, Tor t 


too long a time for masks themselves to be 
fany use. In the fire-rooms and engine-rooms, for instance. 
He was troubled. 
So arrived graduation. Lee went to the ceremony in the 
nain lecture hall that morning with mixed feelings. He 
vas glad with a warm gladness that he was going back 
to the Navy. Yet he felt a wrench at leaving Edgewood. 
He had learned here, and he had been treated well. The 
ast six weeks had been definitely in the “gain” column. 
He couldn't afford many of these “vacations from the fleet,” 
it this one, he was sure, had been well worth-while. He 
vas alert when he entered the hall, and he sat with his ears 
pen and his mind on what he heard. The speaker was the 
Commanding Officer. 
“You gentlemen,” the boss-man said, “leave this installa 
tion and return to your own branches of the service as of- 
ficers not deeply changed from those who came here six 
eeks avo. You who were not chemists have not become 
hemists; you who were naval officers are still naval officers. 
You have been exposed, here, to Chemical Warfare as we 
nderstand it today. You have breathed its ‘perfume.’ 
You know what it is, what it could be, and you have, I 
k, an idea of why we continue to work on it. This above 
ind beyond all you must have learned, for it is the basic 
nd underlying reason for being of all Chemical Warfare; 
that if War means Death to men then the cheapest way to 
s with gas, and if War means Wounds to men, then 
the least painful, the least horrible, and the most surely 
red wounds are those caused by gas. Chemical Warfare 
sthe smallest and the ‘coolest’ Hell of all the Hells that 
War can be. Whether or not it is a practicable means of 
gwar upon armies and navies as Well as upon civilian 
hemies is a question we must leave to the consideration of 
greater and wiser soldiers than are we. Time alone will 
eveal the answe} 
ACTION I 

“Right, Standard Rudder,—Steady on ONE EIGHT 
TWO.” The Senior Watch Officer and present Officer of 
the Deck of the USS Cadillac, DD 1707, Lieutenant James 
Lee, USN, took a check look to starboard and then turned 
'o face the Captain. “Swinging right to new base course, 
‘ir. Six and one half minutes until we reach firing bear- 
ng.” The Captain grunted an acknowledgment and reached 
toflip the switch on the teletalk. “Guns!” 

“Director, Aye, Aye,” came instant reply. 

“Approaching base course. Six minutes,” said the Cap 
‘aly clearly. 

“Six minutes, Aye, Aye. Battery is ready, Sir.” 

The ship steadied. As Lee looked ahead he observed two 
‘ps close together and slightly on his port bow. They 
fre On a crossing course, heading towards the target. 
Screen, Captain,” he reported, and immediately that part 
fhis mind not required for the routine operation of the 


An old picture of the Chemical Corps School. When this picture was taken 
the building on the right was used as the school, the building on the left 
housed the reproduction plant, with quarters on the second floor for student 


officers 


ship became absorbed in the pattern of training action 
which began to develop as he watched. 


Unless a great many ships are present all modern tactical 


ship against ship actions are simple in plan. Even high- 
speed destroyers take a long time to move from here to 
there, and once the commanders have accepted action and 
selected their attack-plans maneuvers are the simplest and 
most direct possible in view of the mission, which is almost 
always to attack and destroy the enemy. In this exercise 
the Destroyer was simulating a Destroyer Division and 
was to attack an enemy of the same type, simulated by a 
single high-speed sled target. Attack was from an un- 
favorable position, on the enemy port quarter on almost 
parallel courses, converging only enough to permit the 
entire battery to bear. The enemy was two ships stronger 
and was presumed to be without Radar. Wind was from 
ahead and light. The Screen was two Destroyers whose 
job it was to make a high-speed countercourse attack with 
torpedoes, laying smoke in the process. 


“Screen Smoking,—Screen attacking with torpedoes, 


Screen approaching bearing.” The reports came in tumbling 
one upon the other’s heels, “Captain to Torpedo Officer, 

Train all tubes abeam to port. Set angles forty-five degrees 
right. Two-degree spread. Report when ready.” Fifteen 
seconds later came the report, “Torpedo Battery ready to 
port, Sir.” The Captain carefully gauged the course of 
the onrushing Screen. From their sterns came huge billows 
of dense white smoke. From their stacks boiled up and 
away equally huge clouds of black boiler-smoke. The rela- 
tive speed of the two units was nearly sixty knots. As Lee 
watched the developing situation, trying his best to read 
the Captain’s intentions, he saw the Screen come into line 
of bearing with the “enemy.” “Torpedo Battery Stand By,” 
the Captain said. “On bearing,” sang out the Gunnery Of- 
ficer. “Gun Battery Commence Firing,” said the Captain 
carefully. He noted his watch and kept looking at it. As 
the twentieth second passed, “Right full rudder,’ he com 
manded. “All ahead two-thirds.” Then, “Steady on 219.” 
And a few seconds later, as the ship steadied up, “Steady 
on Course,” from the helmsman, and “Fire Torpedoes,” 
from the Captain. Only the forward pair of Five-Inch 
were firing now, trained nearly dead ahead. The bearing 
drew left slowly. A few moments and the report came, “All 
Torpedoes Fired, Sir,” and at that instant the ship nosed 
into the smoke screen. The Captain had eyes for the Radar 
only. He watched, sweating it out, and then slowly let his 
breath go, relaxing. He flipped the teletalk, “Cease Firing, 
Guns,” he said. “We got ’em.” Lee gazed at the Radar screen 
as the Captain stepped back. He noted the range and bear- 
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ing of the target. In a moment he saw what had happened. 
A few seconds after they had fired torpedoes the enemy 
had turned towards the smoke. It was just what one would 
expect an enemy in superior force and not equipped with 
Radar, with its inferior target obscured by smoke, to do. 
He had walked right into the torpedo spread. He could not 
possibly have escaped severe losses. By waiting the twenty 
seconds before turning the Captain had avoided the prob- 
able position of enemy torpedoes if fired at the screen, It 
had been thoroughly well done. 

After the torpedoes had been recovered and all boats 
were secured for sea the Captain directed Lee to close the 
target. They loafed over at twenty knots. It was apparent 
at a distance, through the glass, that direct hits had been 
scored. As the ship came close aboard the target it was 
seen that more than half the sled target screen had been 
shot away. The ship slid on until the towing vessel was 
closed. The Captain hailed, “Hi, Joe, how went the fish?” 
“You lucky b——d,” came the reply, “Every damned one 
was within the target limits. One right under us. Glad 
your depth settings were O.K.” A wave and a chuckle, and 
the Captain went to the Public Address. “Attention, All 
Hands,” he said easily, “This is the Captain. The entire 
ship’s company has contributed to a most successful prac- 
tice. I congratulate you. Well Done. We are returning 
to port.” 

Lee conned the ship into her proper position in the forma- 
tion and took up prescribed course and zig-zag, He felt 
a strong, warm swell of pride in his heart. The Skipper 
was a sharpie. This was a lucky ship. If he had to go to 
war at least he was in the best possible ship in the fleet. A 
fleeting thought crossd his mind; he hoped that his ship 
would never be in the screen in an action like that! As he 
brought the ship to anchor and reported, “Chain Secured,” 
to the Captain he received the next order, “All officers to 
the Wardroom, Mr. Lee, please.’”” He passed the word and 
followed the Captain below. 

“Gentlemen, today we have concluded training. We 
proceed at dawn to the yard. We will remain there seven 
days. We will then proceed to an Action Theatre. I am 
not permitted to inform you of our destinations. I advise 
you to put your heavy gear ashore and stock up on gray 
uniforms. That is all.” They needed no further word. In 
1943 that meant the Pacific. 


ACTION II 


The Force was in trouble. Five destroyers, one an old 
four-piper with no Anti-Aircraft except a short-barreled 
38-inch and a few fifty calibers, The five were steaming 
a circular screen on a tow. And what a tow that was! A 
heavy cruiser with fantail almost awash, two torpedoes 
in her engine-room together with thirty dead men, on the 


end of a towing cable dragged at three knots by a sea- 
going tug. 

South of Guadaleanal, mid-afternoon, and with an over- 
cast twelve hundred feet up; sea easy; wind soft; enemy 
in command of the air. The seven ships were horribly lone- 
ly. There was a carrier, fortunately, only about fifty miles 
away, and her AirCap was up and watching. But her 
primary mission was the protection of a second Force, and 
if the little group around the tow was to get support it 
would have to result from the failure of the enemy t 
launch simultaneous attacks on the two groups. 

James Lee, Lieutenant, USN, had the watch. A modified 
General Quarters was in force, with guns manned by 
skeleton crews and a junior officer in Gun Control. He 
listened as the Captain spoke to the Division Commander, 
“Sir, I suggest that we might request a couple of TBF’s o: 
SBD’s with smoke apparatus. If they come in it will be 
bombers or torpedo planes. We cannot hope to get them 
all if an attack is pressed home. But, if we could get an 
air-laid smoke screen we might save the cruiser.” The 
Commodore thought it over. “Skipper, at least it is a better 
idea than any I have been able to come up with. We can 
try. Will you please have a message prepared.” 

So, half an hour later, they had a pair of SBD’s flying 
over and around the formation, They might do some good, 
and at least all that could be done to prepare to defend had 
been done. The tight cireular screen continued. 

It was about sixteen hundred that the first warning 
came. “Bogies—Many Bogies, bearing three four sever, 
range sixty-five miles.” It came from the outer vessel in 
the screen. All ships went to General Quarters immediately, 
and the Commodore sent a message to the SBD’s. “Take 
position five miles upwind from this formation. Attack 
will probably come from starboard. Interpose heavy scree! 
as practicable.” Then came the waiting. As they waited 
the bearing changed constantly to the south. It looked as 
though the enemy was after the other group. Intercepte 
radio signals indicated that they were preparing a hot 
reception for him. The command relaxed slightly. 

Quite suddenly and frighteningly the radar stopped 
training. The bearing became constant. The Division Com- 
mander took one long look and jumped for the T.B.S. trans 
mitter. “All ships and planes under my command,” Was 
the message, “Stand by to repel air attack from One Nin 
Zero True. Planes make smoke.” 

Looking toward the cruiser Lee noticed that all the me! 
on deck, (and the whole crew were on deck) wore life 
jackets. Of course, there was no power on the ship. The 
only defence possible was with ready ammunition and 
machine guns. A quick anticipatory grief struck him # 
he realized that the chances of survival of that ship wel 
poor indeed. Even as he swung his head around to look 


south 
altitu 
toget! 
a bla 
their 
They 
most 
shoot! 
The 
from | 
short. 
Tw 
the sc 
tain t 
Instin 


even b 
eady. 
teries 
tain 
Broad 
about 
We Su 
Task |] 
vill st 
ship, 
and 
neh 


lor all 


| 
‘ 
fired. 
they ] 
m the 
Ss! Ip hy 
| but al 
to alt 
they \ 
| after 
and di 
Lee 
He sa 
; about. 
tlon: | 
head 
elm, 
the S 
Youn 
safe, 1 
the sa 
will gre 
The 
And 1 
of my 
TI 
CLAN 
Jam S 
( 
e sw 
eck, 
eache 
vindes 
his sta 
n the 
pulled 
| 
Station 
Wit] 
? 
eady 
| 


south he heard a shout, “There they are, Starboard quarte) 


altitude five hundred.” He saw them coming in, bunched 
together. He counted ten bombers, and then, as he looked, 
a blanket obscured the enemy. The two SBD’s powering 
heir way across the path of the « nemy advance and flying 
ist under the overcast, were really putting out smoke. 
They had only one chance, and they sure were making the 
most of it. Thick, parallel vertical] blankets of FM were 


shooting downwards behind them. The timing was perfect. 


The outer plane was laying its sereen a thousand yards 
from the cruiser, and the other was just two hundred yards 


short. Obscurity was complete. 

Two of the enemy tried hard, They dove to get beneath 
the screen before it touched the water so they could main- 
tain their firing course. But the maneuver was rushed and 
instinctive. Both crashed and burned. The others carried 
on, using instruments. As they passed the destroyers be 
tween the two smoke blankets every gun on every ship 
fred. They were riddled, and two more were blazing’ as 
they passed through the second screen. As they emerged 
n the far side of the se cond screen they were over the 
ship before they could really see it. All torpedoes dropped, 
but all were over-shot. And then, going away, they failed 
to alter course. With minimum rate of change of bearine 
they were sitting ducks for the destroyers’ five-inch. Shot 
after shot found the targets and one by one they exploded 
and disintegrated. None got away. 

Lee gazed over at the cruiser as they re-formed the screen. 
He saw men on deck praying in thankfulness at their de- 
liverance. He joined in, silently, and briefly. He looked 
about. The smoke was still hanging in approximate posi- 
tion; thinning now, but still fairly effective. He stuck his 
head in the pilot-house door to give an instruction to the 
elm, gave it, and saw the Commodore shaking hands with 
the Skipper and smiling, He heard, “Thanks, old man. 
Your idea saved the day, and probably my two-stars are 
safe, now, when I come up for selection. I hope I may do 
the same for you, one day, and you may be sure that you 
will get full credit in my report.” 

The Captain smiled and said, evenly, “Thank you, Sir. 
And now, if you don’t mind, I’d best wet after the writing 
if my report.” “Mr. Lee, I will be in the Sea-Cabin.” 


ACTION ITI 

The brazen clang of the general alarm—CLANG 
CLANG CLANG CLANG! Lieutenant Commande 
James Lee, USN, Gunnery Officer, hit the deck with the 
frst CLANG. In the dim, blue light of the battle lantern 
€ swiftly dressed, slung his binocular strap around his 
eck, and charged out into the corridor. By the time he 
eached his station in the forward gun-director he was 
vinded for fair. There were nine separate ladders between 
is State room and the director, and he had taken them all 
nthe dark in seventy seconds from the time the alarm was 
pulled. He sat at his periscope seat, carefully regaining 
even breathing while the reports came in. At last all was 
ready. He called the bridge. “Bridge! Guns! Ship’s Bat 
leries manned and ready, Sir.” In a few minutes the Cap 
tain called, “Guns! We are steaming north, speed two five. 
Broad on the port bow is an unidentified pip. Present range 
about forty thousand. It is too far away to be a small ship. 
We Suspect an enemy force with cruisers or battleships. 
Task Force Commander has ordered battle disposition. We 
vill start to close the enemy shortly. Our station is third 
ship, leading cruiser division. You may secure small-arms 
ind machine-guns and send their crews to augment eight 
tch supply train. There will be coffee and sandwiches 
for all hands in five minutes. Have gun crews mess on 
‘tation. Report when fully ready.” 

With a quick, “Aye, Aye,”’ Lee turned to his job. He 
relayed the news on food to all stations, then ordered all 


tady racks opened, checked, and filled; all magazines at 


ready; fresh primers served to bag-gun captains. He 
checked the wind, sea, and moon, ordered radars to check 
on other ships of own force, then took a quick director 
check. He directed Combat Information Center to set up 
for Surface Action, checked all range-keepers, al] tele- 
phone and auxiliary circuits, and then cut out his own di- 
rector train and swung the director slowly around the com- 
pass, checking the positions of all ships in the force. The 
force had achieved battle disposition by now, and he noted 
the destroyers in the van racing to gain distance; those in 
the rear steaming towards the rear to open out on the 
center, The carrier and her guards were at high speed to 
starboard. He could just see the blue flames of exhausts as 
the planes were warmed up on deck. There were no battle- 
ships in the force. The two divisions of heavy cruisers were 
in column of open-order columns, his division in the lead, 
with two ships ahead and one astern of his own, Then he 
turned to port. The radar showed clearly, now, though 
Without differentiating single ships, three large pips. The 
one in the center was the larger, and those at either end 
of the line were smaller. A force about the same size, he 
figured. Range was still thirty-five thousand yards. The 
bearing was almost steady, slightly drawing aft. Probably 
they had not been discovered. 

The wind was from a bearing well to the left of the 
enemy. It looked all right at the moment. Then came the 
general order, “All ships change course to the left simul- 
taneously by ten degrees.” They swung to port, bringing 
the enemy sharply on the bow. For an hour they steamed 
so, reducing the range to the center to twenty-two thou- 
sand yards. Then came the order, “Leading Cruiser take 
Force Guide. Destroyers in the Van execute torpedo attack 
on the enemy rear, After firing torpedoes continue to engage 
the enemy with guns, executing harassing attacks on the 
rear. Detail one ship to attack with guns rear ship of enemy 
main body. Use smoke freely.” The radar revealed the 
action. As the Van destroyers fired torpedoes a new order 
came. “Change base course to the left by ninety degrees by 
units In succession from the Van.” As the signal was ex- 
ecuted the leading cruiser turned sharp left. In her wake 
went the second, and then Lee felt his own ship heel to 
starboard as she took the rudder. As she came around to 
port he heard a new order, “Divisions upon reaching new 
base course will form open-order column.” As the fourth 
ship of the division straightened up on the new course he 
felt his own ship swing right as the Captain adjusted to 
open-order, The new position was four degrees on the star- 
board quarter of the guide. 

The enemy was now to starboard. Lee looked through the 
periscope and saw gun flashes, smoke and flame as the Van 
destroyers engaged with guns. One ship was aflame. He 
looked at the radar. As he watched he saw the enemy forma- 
tion change. By all the gods! The Tactical Commander had 
won his gamble! The enemy had been persuaded to reverse 
course and bring the main body down to help his rear ships. 
He was trapped. In five minutes the two cruiser divisions 
would be smack across the line of bearing of the enemy. 
The “T” would be crossed. He heard the Task Force Com- 
mander, “Van destroyers, disengage the enemy and retire 
to the east under cover of smoke. Aircraft attack the enemy 
main body from westward. Main Body prepare to open fire 
on enemy main body.” At that moment he coughed, then 
coughed again. He gazed around him. Nothing could be 
seen except the instruments, of course, but even those seem- 
ed blurred and indistinet. Then his brain worked. On this 
course and in this position from the guide they were direct- 
ly down wind. The stack-gases from the ship ahead were 
blanketing right down on them. And they would commence 
action in a moment! He told the talker, between gasps, 
“Tell all stations troubled by stack-gases to assume gas 


(Continued on page 54) 
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PERRY T. FORD—Civil Defense 


By PERRY T. FORD, Director 


Engineering Services, 


Federal Civil Defense Administration 


Purposes and Aims of Engineering Services 
of Federal Civil Defense Administration 


The stressed and strained condition 
of world affairs may bring a catas- 
trophe any day or week that may test, 
to the limit, the capacity of our peo- 
ple to survive in a free world, By rea- 
son of the elements of uncertainty now 
prevalent throughout the world we are 
forced in common with all free peoples 
everywhere, to gird ourselves in de- 
fense of our way of life. 

To do this successfully, it is neces- 
sary that all our resources in man- 
power and equipment be inventoried 
and co-ordinated for the purpose of 
meeting any eventuality. 

Our awareness of the dangers that 
threaten should convince us that a 
lethargic attitude toward Civil De- 
fense may lose for us our cherished 
freedoms. 

There are many avenues of activity 
in this country, each the product of 
private enterprise, the sum total of 


which constitutes our American way 
of doing things. 

The inter-relationship that exists be- 
tween, and the interdependence of each 
to the other, has been accepted in a 
matter-of-fact way without pausing, 
“in our hurried rush of life,” to con- 
template the vast resources of our 
people. 

Before entering into any discussion 
with regard to Civil Defense, I would 
invite attention to three phases in our 
approach to the subject in hand, in 
order that we may be properly con- 
ditioned to attain to some firm and 
helpful conclusions. 

First: We must make up our minds 
as to whether we are really 
confronted with an emer- 
gency. 

I doubt if there is anyone in the 

entire country who is so naive or un- 
informed as to believe that we, along 
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with the rest of the free nations of 
the world, are not threatened by 4 
ruthless power bent on the destructio! 
of the so-called Capitalistic System. 

It would be disastrous to assum 
that we alone possess the instruments 
of destruction, the means of delivering 
them, or a perfect defense agains! 
them. And our potential enemy 
threatening both from without and 
from within. All of the things we hea! 
about Russia having also develope 
atomic weapons, maintaining subver 
sive agents and spies the world ove! 
and promoting hostilities among M4 
tions, are not unfounded rumors at! 
are too obvious to be denied. 

We should not and cannot ignor 
the fact that AN EMERGEN(! 
DOES EXIST! 

Second: Having then made up 0 

minds that we are face 
with a threat to our vel! 
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existence by the designs of 

an unfriendly power, let us 

next explore our vulne 

ability to attack by atomic, 
bacteriological, chemical, 
and other destructive 
agents. 

We are fortunate in that this eoun 
try has never been invaded and ex- 
posed to the destruction that rained 
down upon our allies and enemies dur 
ing World Wars I and IT, Consequently 
we must rely on whatever we can learn 
from others in our endeavor to assess a 
potential enemy’s weapons and _ his 
ability to use them against us. It was 
a need for self protection and self pre 
servation that prompted our forefath 
ers to go about carrying a pistol or 
rifle. Self protection has been unneces 
sary for so long a time that it is now 
lifficult to comprehend that today we 
live under a constant threat. What we 
have learned is that WE ARE VUL- 
NERABLE, 

We are vulnerable to attack both ex- 


tensively and intensively. By “exten 
sively” is meant that there is no area 
nthis count ry from the Gulf of Mexico 
to Canada and from the Atlantic to the 
Pacific that is out of range of bombers. 


nd by “intensively” we mean that 


e attacker is capable of delivering 


+ 


bombs, and using against us bacteria 

r gases in sufficient quantity to de- 
stroy our industrial potential along 
with our manpower, if we have no 
protection. Our enemy will seek to de- 
stroy our will to fight by directing his 
attack against our homes and families. 
And he is going to make every effort 
count by directing it at those strategic 
points, the points we know to be “‘tar- 
get areas.” 

And we may as well admit our vul 
nerability since it is impossible to set 
ip an absolute and total military de- 
fense, 

Third: Admitting then that we are 
faced by an emergency and 
that we are vulnerable to 
attack, let us now consider 
what we are to do about this 
situation. 

First of all it should be realized that 
there is no spot in this vast land of 
urs Which is immune to attack. We do 
not live in a vacuum; our cities, be 
they large or small, are important. It 
is important not alone to you, it is im 
portant if even in small measure, to 
ur entire economy. As such, we must 
regard an attack on any city as an 
attack upon our own. We are all in 
this struggle together and therefore 
must realize that together we will 
either survive or lose the freedom 
*hich constitutes the basic concept of 
ur way of living. 


A correct perspective of dangers 


confronting us is necessary properly 
‘0 condition the minds of our people 


to wage a defensive war for the survi- 
val of our ideals. Even the ve ry exist- 
ence of our lives could be the stake 
at issue, 

The arts of war have undergone 
many changes in the last half century. 
War is now waged over unlimited areas 
With types of weapons that strike at 
noncombatants and combatants alike. 
Our homes, our stores, our factories 
are and will be the “battle-line.’’ Mass 
destruction of people and property is 
the forecast for the plan of conflict. 

A realization of this situation has 
made necessary the formation of the 
Federal Civil Defense Administration, 
created to promote the organization of 
our civilian population, our nonecom- 
batants, so that they, along with our 
armed forces, will be able to meet an 
enemy attack in whatever form it may 
come. Even as our soldiers, sailors, air 
force and marines are prepared to 
meet an enemy, so must we civilians 
be prepared to meet an enemy attack. 
And this we propose to do by marshal- 
ling our civilian resources in self- 
defense. The armed forces make up the 
cutting edge of the wedge, our indus- 
trial army with its technical know-how 
make up the body of the too‘, All of 
these together give us our power or 
total ability to wage war. 

Public Law 920, under -vhich this 
administration was established, in its 
declaration of policy states that the 
Federal Government shall provide 
necessary coordination and guidance in 
addition to providing material assist- 
ance within the limitations of the Act. 
In its simplest terms, our job is to pro- 
vide coordination and guidance in or- 
ganizing, training, and equipping a 
civil defense force to minimize the ef 
fects of an enemy attack. 

One of the areas in which the Fed- 
eral Government undertakes to provide 
coordination and guidance is that 
which embraces the Technical Services 
Office. The administration has assigned 
to this Office seven services, each of 
which has definite, well defined duties 
and responsibilities which it is called 
upon to exercise, not as separate un- 
dertakings, but in the sense of co- 
operating elements in the Civil Defense 
program. 

We shall here limit our discussion to 
but one of these Services since it is 
the one in which the Chemical Indus- 
try are most interested, namely the 
ENGINEERING SERVICE which is 
generally regarded as the most tech 
nical of the Technical Services. 

A brief summary of the “Admin 
istrator’s Order” establishing this 
Service might be in order. 

The duties of Engineering Services 
are many and varied and include serv 
ices in an advisory capacity to all levels 
of FCDA, more specifically the Engi- 


neering Sery 


Develops plans and methods for or- 
ganizing similar services on State and 
local level. 

Initiates engineering plans and 
methods for emergency restoration of 
all facilities common to a community. 

Conducts research studies, projects 
and tests to develop adequate methods 
and equipment. This includes study and 
development of techniques for assist- 
ing rescue and fire fighting workers in 
the clearance of debris and demolition 
of structures and buildings. 

Initiates the need for complete in- 
ventories of equipment, materials, and 
manpower that a community may de- 
termine its capacity for self defense 
and rehabilitation. 

Assists in developing methods to 
aid communities in determining an 
adequate support area and to correlate 
local and State plans for mutual aid. 

Establishes requirements for stock- 
piling of critical items where found to 
be deficient. 

f this Service to 


restore to a minimum operational con- 


It is the concern « 


dition the various community services; 
such as water supply, sewage and 
waste disposal, power transmission 
lines; to make emergency repairs to 
damaged hospitals, community facili 
ties, and dwellings; to shore up or 
demolish structures that are a hazard 
to the safety of Civil Defense person 
nel or that stand in the way of the fire 
fighting or rescue workers. It is this 
Service which will remove rubble, clear 


acilities 
(air, rail and water) to get back into 
operation; conduct surveys to locate 


roads, aid transportation { 


possible shelter areas in existing struc- 
tures, and advise with regard to build- 
ing alterations to effect structural 
changes which will reduce the hazards 
and damage incident to any possible 
enemy attack. 

It must be realized, of course, that to 
carry on these many and varied activi- 
ties, properly will demand the services 
of a great many skilled and experi- 
enced individuals along with their 
tools, machines, and supplies. This be 
ing so, the Engineering Services is en 
listing and receiving the help and co 
operation of existing organizations 
concerned with the various activities 


for which it is he 


d responsible. 
Everyone knows that if there is 
trouble with the water suppl 
but a simple matter to telephone to 
the Department of Water Supply and 
the difficulty will be promptly reme- 
died. The same thing applies to gas, 
telephone, or electric systems. Every 
public and private utility does have 
emergency repair crews who are fully 
equipped to go into action immediately 
and repair or restore their service. 
In addition to these publ 
we have been assured the active sup 


services, 


port of many private groups, such as, 
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the building contractors, associations 
of plumbers, electricians, road build- 
ers, and others, They have not only the 
personnel, but also the equipment nec- 
essary for their own type of operation. 

These public service and private 
groups we designate as the operational 
elements of our Engineering Services. 
But equally important is the assistance 
and advice which is freely made avail- 
able to us by chemists, scientists, and 
groups such as the Armed Force 
Chemical Association, that is, the 
learned societies, the associations of 
professional, scientific, and other quali- 
fied personnel, It is to them that we 
look for guidance and counsel in every 
phase of our program, the objective of 
which is to build an organization which 
will understand our problems, and be 
informed of the methods and proce- 
dures which must be established in 
order to enable us to promptly and 
properly resolve them. 

Merely to request and receive the 
very necessary and helpful coopera- 
tion of all these groups is not enough; 
the Engineering Services must organ- 
ize them and, in time of disaster, aug- 
ment their operating personnel. Al- 
though our existing groups are suf- 
ficient to carry on under normal con- 
ditions, it will undoubtedly be demand- 
ed that we relieve or replace these 
people should it become necessary to 
work on a twenty-four hour, round- 
the-clock schedule. 

Let me briefly detail what may be 
involved in the procedure of just one 
of these Services in the event of an 
attack. The reason for selecting this 
particular service is first, that it has 
to do with a subject with which we are 
all acquainted, and second, it lends 
itself rather well in that it brings up 
a great many situations which will, in 
all likelihood, arise in the field and 
which must be resolved if we are to 
do our job properly. 

Let us consider this matter of water 
supply. Under normal conditions, the 
local organization responsible for 
operating our water supply system is 
in a position to take care of a leak ina 
pipe leading from a main to the prem- 
ises of a user. It is also well equipped 
to repair or replace a break in the 
main itself. We would rarely be con- 
fronted with difficulties of this sort 
at more than one or two points, and 
our supply of pipe for replacement 
would be adequate, as would the re- 
quired tools, trucks, and workers. 

If an enemy attack were to occur, 
we would not have one or two leaks 
or breaks to take care of, but an un- 
counted number located over an ex- 
tended area in or near the point of 
detonation of whatever type of missile 
were used. Not only would we have 
burst mains; we might find that our 
pumping machinery as well as our 
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ENGINEERING SERVICES 
ADVISORY STAFF 


FFE 
of oil 


WATER SUPPLY, SEWAGE 
AND WASTE DISPOSAL 


POWER GENERATING AND 
TRANSMISSION LINES 


Frere 


EMERGENCY RESTORATION 
OF HOSPITALS, COMMUNITY 
FACILITIES AND DWELLINGS 


RUBBLE REMOVAL 
CLEARANCE AND ROAD 
CONDITIONING 


TRANSPORTATION 
FACILITY MAINTENANCE 


EMERGENCY PROTECTION OF 
COMMUNITY STORAGE 

FACILITIES FOR FLAMMABLE 
LIQUIDS, CHEMICALS , ETC. 


SHORING AND 
DEMOLITION 


BUILDING ALTERATIONS 
AND SURVEYS TO PROVIDE 
SHELTERS FOR PERSONNEL 


water treatment system is knocked out. 
It may be found that the damage has 
occurred at the main source of our 
water supply, or that because of dam- 
age to the sewage system the water 
which does flow is contaminated by 
seepage. 

Sut water is essential, so, in the face 
of a situation such as is pictured here, 
the Engineering Services may be 
called upon to lay hundreds of feet of 
pipe in order to obtain a supply for use 
by our fire fighters or by our hospitals. 
The fire people are not concerned with 
the purity or potability of whatever 
water is made available, but our hos 
pitals and our welfare people are. 
Thus, chlorinators or purifiers will be 
needed. 

Ample supplies of light-weight, 
portable pipe, portable pumps, chlori- 
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nators, and other supplies and equip- 


ment are not likely to be available 1! 
and when needed, unless they hav 
been provided in advance. 

In the course of this work of restor- 
ing our water supply, we require thé 
use of trench digging machines, cranes 
and other power machinery. 

We are endeavoring to convey )) 
implication some of the many matters 
with which the Engineering Services 
must cope if it is to discharge proper!) 
its vital functions in our CIVI! 
DEFENSE. 

To merely call attention to som 
of the situations and problems whic! 
will confront the Engineering Services 
would contribute little that could b 
considered as either helpful or prac 
tical to the fulfillment of its legal 

(Continued on page 50) 
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FILLING THE BILL 


NIALK® products... specially developed and 
quality-controlled to meet the exacting demands of industry 


NIALK Liquid Chlorine 

NIALK Caustic Potash 

NIALK Carbonate of Potash 

NIALK Paradichlorobenzene 

NIALK Caustic Soda 

NIALK TRICHLORethylene 
NIAGATHAL® (Tetrachloro Phthalic Anhydride) 


NIAGARA ALKALI COMPANY 


60 East 42nd Street, New York 17, N. Y. 
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Biological 
Warfare 


By WILLIAM M. CREASY 
Brigadier General, U. S. Army 
Commanding General Chemical Corps Research and 


Development Command 


BRIGADIER GENERAL WILLIAM M. CREASY 


This address was presented in the Central Auditorium 
of the University of Maryland at College Park on Decem- 
ber 5, 1951, under the auspices of the Division of Physical 
Sciences of the University. It is the first of a series of three 
lectures on Science in Future Warfare, given by Chemical 
Corps specialists in their particular fields. Subjects and 
tentative dates for the nert two lectures are: “Gas, Smoke, 
and Flame,” Mareh 1952; and “Medical Research,” April 
1952. 

Since this is the first of a series of talks on the research, 
development and engineering work of the Chemical Corps, 
it may be well to preface my remarks on biological war- 
fare by a brief discussion of the work as a whole. 

The Chemical Corps is a branch of the Department of 
the Army and has certain responsibilities in the field of 
chemical, biological, and radiological warfare. These re- 
sponsibilities relate not only to the Department of the Army, 
but to the entire national military establishment. Your 
friends and relatives, now fighting in Korea, depend upon 
the effectiveness of fire bombs, flame throwers and mortars 
in hurling back the enemy to his present position. You may 
also have heard of the important, but less spectacular parts 
played by screening and signal smokes. 

The research, development, and engineering activities of 
the Chemical Corps are directed toward making available 
to our troops the best modern weapons, protection and 
countermeasures in the field of chemical, biological and 
radiological warfare. All these activities are conducted by 
the Research and Engineering Command of the Chemical 
Corps. Throughout that organization, we find soldiers and 
civilians working side by side. Many of the soldiers are 
trained scientists and engineers, and many of the civilians 
have had military service. 

Chemical, biological and radiological warfare have in 
common the use of air-borne toxics as weapons and the 
protection of civilians and soldiers from the action of such 
toxics by suitable protective devices and decontamination 
methods. The dissemination of air-borne toxies and smokes 


of whatever nature, by whatever method, must take int 
consideration the factors which influence the flow and mix- 
ing of currents of air near the ground. All of these air- 
borne toxies (and this is also true of flame throwers) art 
especially effective in those places where a soldier has taker 
cover from projectiles which move in a straight line. All 
air-borne toxics are of but two kinds: vapors and smokes. 
Vapors are removed from an air stream by activated char- 
coal and smokes (and other suspended particles) are al 
removed by filters especially constructed for the purpose. 

Thus, much the same principles govern the development 
of the weapons and protective devices of chemical, biologi- 
cal and radiological warfare. While special staffs and equip- 
ment are necessary to conduct research and various stages 
of development in these three fields the proving ground 
function and engineering function are accomplished by a 
minimum number of installations serving all the other 
agencies. 

Some idea of the magnitude of the work of the Chemica! 
Corps will become apparent to you as I describe the func- 
tions of our operating agencies. This work is dist ributed 
among several agencies all reporting to the office of th 
Commanding General, Chemical Corps Research and Eng 
neering Command. 

In order to supervise the work of so large an organiza 
tion, it is necessary to have a staff who are not only trained 
in many branches of science and engineering but also able 
to work smoothly with other scientists and administrators. 
At the present time, furthermore, the Chemical Corps has 
many outside contracts with various industries and institu: 
tions amounting to many millions of dollars. Coordinatio! 
of this vast program by the Chemical Corps requires the 
guidance of a vigorous scientific engineering organization, 
staffed with personnel who command the respect of the! 
fellows in industry and education. 

The commanding general and his immediate staff are 
guided in the conduct of their work by directives from the 
chief chemical officer based upon guidance received fron 
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gme twenty thousand volumes of scientifie and 


al Center. These laboratories have the most modet 


the general stat? and the re earh and development board, 
We work in close cooperation with Dr. W. Albert Noyes, 
the senior scientific advisor of the chief chemical officer 


d Dr. H. Fraser Johnstone, the chairman of the Chemical 


‘orps Advisory Committee. 


[ should like to describe to you each of our operating 


wencles. 


For the development of weapons, smoke generators and 
rotective devices for chemical and radiological warfare 
e have in the research and engineering command the 
emical Corps Chemical and Radiological laboratories 
cated at the Army Chemical Center. This oreanization 
andles all research and development In connection with 
emical Weapons and with protective devices for chemical, 
logical and radiological warfare. It is housed principal 
in a large two-story building and over one hundred 
aller buildings. It has an excellent technical library of 
engineering 
wks, hundreds of thousands of technica] reports and ove 

ehundred current periodicals, The equipment and labora 


ries compare favorably with those of any technical o1 


ganization of equal size in the world. 


Research on the efforts of gas, smoke, flame and radio 
gical Weapons on the human organism and on methods for 
etreatment of injuries from such weapons are conducted 
the medical laboratories also located at the Army Chemi 
rm scien 
ie equipment and are housed principally in a two story 


ding nearly as large as the chemical and radiological 


ijoratories. Near this building are found well equipped 


xicological laboratories, a large building for the care of 


oratory animals and a fair-sized lecture hall. The medi 


aboratories have a library of their own and is only a 
rt distance from the library of the chemical and radio 
gical laboratories. 
Research and development in the field of biological wat 
ire is conducted in the biological laboratories at Camp 
ttrick near Frederick, Maryland. It has a large and up-to 
ate scientific library and well-equipped laboratories. 
When a weapon or a protective device from one of these 
fencies has passed through the research stage and been 
veloped to the point where an experimental model is 
ailable and has been given preliminary tests, it is re- 
red to the engineering agency at the Army Chemical 
enter for final production design of chemical] corps weap- 
sand equipment. This newly created agency has moved 
‘0 quarters formerly occupied by the Chemical Corps 
nol. The agency is staffed largely by people with broad 
perience in the development of military equipment and 


th a liberal addition of engineers experienced in the 


‘st industrial practices. 


When a sufficient number of a weapon or protective device 
8 been procured or manufactured under the supervision 
the engineering agency, it is then tested either at the 
kewood Proving Ground or the Dugway Proving Ground. 
‘results of those tests and of the experimental produce 
which preceded them may require modification of the 
Hand corresponding revision of the specifications and 
aWings for its procurement. 
The Kidvewood Proving Ground is loeated at the Army 
mical Center and its principal funetion is to test Chemi 
“orps equipment when these tests can be safely con 
ted in a limited area and without danger to the nearby 
lation centers. 
“ugway Proving Ground is the largest and newest of the 
‘arch and development installations of the Chemical 
I 


bs. It is located seventy-five miles southwest of Salt 


=e City, Utah, on the level floor of a prehistoric lake 
Rely surrounded by mountains. Since World Wat I], it 
Sheen used for larve-scale field tests of chemical wat 


Savents and munitions 


The scientists and engineers of the Research and Engi- 


neering Command are engaged in a most important work. 


Preparation for the National Defense in the Field of 


Chemical, Biological and Radiological Warfare has at- 
tracted some of the best scientists in this country. Some 
are consultants and members of important advisory com 
mittees. Others participate directly in our program by 
means of research contracts. Others are on active duty as 
reserve officers. Still others are now civilian employees it 
the Office of the Commanding General and the seve ral op 


erating agencies of the command. 


We believe there is a real Opportunity in the command 
for young men of promise. Promotion within the command 
has been rapid. Sometimes it may seem that such rapid 
‘romotions threaten to outstrip the professional develop- 
ment of the individual. But we are constantly reassured 


+ 


y the rapidity with which our younger men grasp the scope 

i their new responsibilities and by the efficiency and en- 
‘husiasm they display in attacking new problems. The 
young men of the Chemical Corps in World War I are now 
among the leading scientists and engineers of the country. 
A large proportion of those engaged in Chemical Corps 
research, development, engineering and production in World 
War II now oceupy responsible positions it industry and 
the universities. Some are continuing research in the fields 
to which they were then introduced. Others are applying 
knowledge gained to the solution of industrial problems. 
They have no cause to regret the time spent with us. 


With these rather lengthy preliminaries out of the road, 
I would now like to deal in some greater detail with the 
capabilities and limitations of biological warfare. 

I am delighted to have an opportunity to explain why 
I feel—quite strongly—that biological warfare is of vital 
concern to every thinking citizen of the United States. The 
problem is complicated by the fact that it is somewhat diffi- 
cult to sell a closed package. It is not possible nor, I be- 
eve, even desirable for me to allow you to examine the 
interior of the biological warfare package. I am sure you 
will understand why. I do believe, howeve r, that by looking 
at the form and shape of the package and its w rappings 
that you can determine whether this is a package whose 
contents you would wish to safeguard and store in a place 
Where they could grow, or to thrust them back intc the 
closet where they would wither and die; in the latter case, 
accepting the risk of someone else using his own de velop- 
ments in this field against us at a later date. 


I should like to emphasize that nothing I shall say here 


is not already available to you in the open literature in 


the form of civil defense manuals, or articles by reliable 
and informed publie health or other authoritative sources 
luring the past few years, a large number of popula 
articles on BW have been published. Unfortunately, some 
of these articles have been inaccurate and misleading, 
mainly because of their highly sensational nature. In my 


remarks this evening, I hope to correct some of the false 
impressions Which may have been created and to add what 
I can to such knowledge of biological warfare as you now 
have, 

We, of the Chemical Corps, have been charved by the 
Department of Defense, and |] quote an extract, “To study 


and investigate ... biological warfare . ..; to provide tech 


nical supervision of the training of the Army in this field; 
and to develop, manufacture, procure, and supply material 
and equipment pertaining to this type of warfare : 
In December 1950, the executive oftice of the President 
issued a manual entitled, “Health Services 


and Special 
Weapons Defense.’ 


’ This manual cateyorically states that 


“an enemy . could employ 


.. biological warfare against 
is effectively.” As the official position of our vovernment, 
this statement deserves the due respect of every citizen 


revardless of his previous Opinions o1 


preconceived ideas. 
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You, as citizens, may take any stand on the subject that 
you wish, but let it be an intelligent one based on facts and 
not on sensational hearsay or unintentional ignorance. 

I believe it is immediately apparent, after even a cursory 
examination, that if biological warfare should be used 
clandestinely against us by an enemy it would do us more 
damage than any advantage we might hope to secure 
through a similar use against him. Accordingly, we must, 
as an absolute minimum, have a thorough knowledge of its 
potentialities when used in this—or in other ways—and 
examine very critically the biological warfare responsibil- 
ities of both our military and civilian organizations. Only 
then can we determine what action is necessary by this 
country. 

Biological warfare is essentially public health and pre- 
ventive medicine in reverse. Except for novel methods of 
achieving deliberate dissemination of pathogenic micro- 
organisms, it is a form of warfare which nature has waged 
against man for thousands of years, and against which 
our modern health practices have produced effective de- 
fenses. 

A more precise definition of biological warfare is “the 
intentional use of living disease agents, or their toxie prod- 
ucts, for the purpose of producing disease or death in man, 
animals, or crops, and defenses against the use of these 
materials for these purposes.” 

BW represeits another attempt to examine and control 
the forces of nature for the benefit of our people—specifi- 
cally here in connection with their military application. 
Unlike the atomic bomb or other blast weapons, biological 
warfare is essentially anti-personnel in nature because it 
does not destroy buildings and machines but it is directed 
at man himself or his food supply—that is, his animals and 
crops. 

The concept of biological warfare is not new. Even with 
no help from man, germs have entered every major mili- 
tary campaign. Plague cut down the Crusaders at the gates 
of Jerusalem. Typhus riddled the Moors in Spain and dysen- 
tery thinned the ranks of Napoleon’s Grand Army as it 
moved on Moscow. During the Boer War, typhoid laid low 
more men than did bullets. In the early days of World War 
Il, malaria heavily attacked our own forces in the South 
Pacific. 

More than once germs, not generals, have decided the 
outcome of a conflict. But these have been natural attacks 
and epidemics, and against these our defenses are good 
and are getting better. 

So far, no one has really used biological warfare, al- 
though some small-scale attacks have been tried. Before we 
got into World War I, secret agents working in the United 
States infected livestock with a disease called glanders as 
the animals were being prepared for shipment to the Allied 
Nations of Europe. Those attacks were very crude. They 
had no real effect on the outcome of the war, since only a 
few animals were infected. They relied on natural spread 
to accomplish large-scale infection. Such attacks hold little 
danger or promise—depending on the point of view—of 
really sweeping results. 

Now I would like to mention briefly and dispose of two 
of the more sensational aspects of biological warfare. These 
are the concepts of super-virulence and epidemicity. Now- 
where in biological warfare publications by reputable au- 
thorities does one find mention of hypothetical new agents 
of unknown characteristics or “Super Virulence.” It would 
appear probable then that such a concept lies in the realm 
of pure speculation. Moreover, most authorities seriously 
question the concept that a self-propagating epidemic must 
be anticipated. First, because they doubt that such an 
epidemic could be started, and secondly because they feel 
that a strengthened public Health organization could 
promptly control one if it did occur, Let us consider one 


example of the workings of our nationwide system + 
prevent and control disease outbreaks of all kinds. In 194 
a man with an active case of smallpox was discovered j) 
New York. This man had traveled within the city, shoppe; 
in its stores and used its buses and subways. He unques 
tionably came into direct contact with hundreds of Ne 
Yorkers during the several days in which he was, in effect 
a disseminator of BW. But prompt preventive measures 
including vaccination of more than six million people 
limited secondary outbreaks of smallpox to only 12 cases 
If we accept this efficient operation of our public healt 
authorities as typical—and I believe we can—and if \ 
quite properly ignore such figments as super-virulence, w, 
can them focus our attention on the real and the practica| 

The importance of air as a means of spread of naturally 
occurring disease has long been a disputed question. This 
question has received intensive study in the last 15 years 
and it still remains to be conclusively proved that the ai) 
borne route is an important factor in the spread of natural 
ly occurring disease. However, knowledge accumulated du) 
ing this period has clearly established some of the mecha: 
isms of airborne infection, Airborne spread of disease jg 4 
reality in the experimental laboratory and known to be 4 
common cause of many accidental human infections, Th 
fact that the hazard of aerial contamination is widely 
accepted is indicated by the extreme precautions that ar 
taken not only in studying highly infectious agents but 
wlso in dealing with routine hospital problems. 

The size of single bacterial cells, fungal spores, ricket 
tsiae and virus elementary bodies is somewhere under 
microns, which means that such single particles can pene 
trate to the lungs. However, pathogenic agents rarely exis 
in nature as single cells; rather, they tend to grow i: 
clumps or chains. Furthermore, they are almost always 
intimately mixed with moist organic matter and whe 
naturally dispersed into the open, tend rapidly to adhere t 
dust or lint and become even larger, thereby greatly facili 
tating their filration. It would seem to be an entirely reason 
able conclusion that single pathogenic cells are only rarely 
dispersed into the air under natural circumstances and that 
the human species has not been forced to contend with « 
wide variety of finely dispersed bacterial aerosols and there 
fore has not faced the biological necessity of developing 4 
natural mechanism to defend against them. 

Artificial circumstances present an entirely different pic- 
ture since many pathogenic agents may be grown in almost 
limitless quantities and may be dispersed into the air as 
single cells. Although most of such cells would probably be 
trapped and rendered ineffective by the body’s physica! 
defense mechanisms, enough might reach the lungs to cause 
infection. The purposeful creation of clouds of such indi- 
vidual cells could then be one of the most important objec- 
tives of biological warfare. 

Let us now elaborate on how an enemy might use the ail 
borne route of infection in biological warfare against man 
The frequency with which certain and even fatal infections 
occur among laboratory workers demonstrates that 4 
material proportion of the adult population of this count?) 
is susceptible under such conditions of exposure. The ques 
tion, therefore, resolves itself to the simple proposition 
can the enemy reproduce at will the conditions known t 
cause accidental laboratory epidemics? 

So far as we know, the aerosol method of spreading 
pathogenic microorganisms has never been tried in actual 
warfare. We don’t know whether it ever will be tried, bul 
apparently, it could be used, and so we must make ou! 
preparations accordingly. 

It would seem that no new principles are involved. If 
grinding infectious tissue in a laboratory will contaminatt 
the room, or if concentrating a suspension of pathogen 
agents in a centrifuge will contaminate a whole building 

(Continued on page 46) 
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iy | Reinforcing Furnace black Drier, Paint, Liquid (TT-D-651a) 
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ig a} owncarbon blacks. Resinate, Sodium (MIL-S-6138-Aer.) 
Linc Naphthenate (for use in Army Spec. 
pic All Witco facilities stand ready to serve the vital needs ie - AXS-1296) (52-D-7 Navy) 
nost | f defense, in production or in research. Inquiries will ay a (AN-TT-D-643) 
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The Seventh Annual Meeting of the Armed Forces Chey 
ical Association will be held in Chicago on May Loth, 16t) 
and 17th. The headquarters for the meeting will be 4 
the Congress Hotel. This meeting is sponsored by the 
Chicago Chapter of the Association, which has assume 
the active management of the affair. 

Each of the three days of the Meeting will presen; 
interest-packed events for the members attending. A; 
nouncement of the details of the program is being wit} 
held until all arrangements have been fully completed an) 
upproved. Similarly, announcement of the speakers is wit} 
held until definite acceptances are obtained. Assurance 
viven by those charged with this part of the progran 
that the speakers will be truly distinguished. 

The Chieago Chapter has assumed its role as host wit! 
characteristic enthusiasm, It expects that the Association's 
Seventh Annual Meeting will top all records with the size of 
its attendance and the quality of its program. 

“Chicago is at its best in May,’ said Mr. James J 
Doheny, Secretary-Treasurer of the Chapter, on a recent 
visit to AFCA headquarters. ‘The City itself will prove a 
magnificent attraction, and will not disappoint those wh 
attend the Meeting.”’ 

A few of Chicago’s attractions are touched upon in th 
following promotional material forwarded by the Com 
mittee for inclusion in this article. This commentary was 
written by Mr. Dickson Hartwell. 

Chicago is sometimes naive, often surprising and always 
colossal. It grew from a hamlet to the country’s second 
largest city in a sensational sixty years. It has the world’s 
largest hotel, as much railroad track as all of New York 
State, and it produces nearly half the nation’s candy and 
radar equipment. Its principal amusement park is bigger 
than Coney Island. 

The first skyscraper was built in Chicago. Ten block 
of its 143 block-long State Street comprise the most con 
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d retail shopping area anvwhere, attraeting 500, 


fomers a day. Its pusheart center on Maxwell Street 


ew York lower East Side. The day and night 


of its Buckingham Fountain aren’t duplicated on 


tinent 
has never received its proper due. Visitors to 
Paris and New York expeet, and therefore usually 
hrill. When people announee, ‘I’m going to New 
or even “I’m off to San Franeiseo,”’ they say it 


lilt as an exeiting adventure, But ‘I'm going to 
is a flat statement of faet with no implieation 


taney. Yet there is more to do in Chieago after 


han there isin Paris 


an who made Chicago a gathering place for celeb- 


as the late Ernest Byfield, who gave the town its 


famed refreshment stands, the Buttery and the Pump 


oom, and whose father opened the first night elub in 
{merica in 1902, the College Inn of the Hotel Sherman. 
Byfield’s etfeet on eating in Chieago has survived him. 
The Pump Room still draws celebrities. The Chieago Inn 
s become the Porterhouse, where as Byfield planned it, 
ceptional steaks are served by waiters in cowboy suits 
naranch atmosphere, There are Indians for atmosphere, 
Aside trom Byfield’s celebrities, some of whom don't 
now a truffle from a painful case of smorgasbord, Chicago 
esnt attract many gourmets. But some of its beaneries 
ld, with a little publicity, become widely celebrated 
\o better Italian food can be found anywhere than at El 
ianco. The Black Forest has excellent German cooking 
k nd Little Bohemia is a haven for those who know native 
shes. Nowhere outside of Hawaii is exotic Oriental food 
etter than at Shangri La. Many discriminating diners-out 
niup in the Union Station, of all places, simply because 


the Harvey Boys operate one of the best of the Fred Harvey 


restaurants there. 

An exhibit for which Chicago is famous is in the fabul- 
ous Museum of Science and Industry, which resembles an 
ordinary museum about as much as South Pacifie resembles 
Goldsmith’s She Stoops to Conquer. 

This exciting institution contains a coal mine where 
vou see real coal being mined by real miners. There is an 
exact replca of a small town Main Street of 1910, gas 
lighted and with a nickelodeon where for five cents you 
may be entertained with the flicker pictures of the period 
such as The Great Train Robbery. It is the last five-cent 
movie house in the country, There is an exhibit of old time 


(Continued on page 5.) 
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Just fifty miles southwest of Salt Lake City, in Utah’s 
tush Valley, lies a sprawling military installation known 
as Deseret Chemical Depot. The depot’s 19,000 acres covers 
a large portion of the desert valley which many hundreds 
of years ago was a part of the Great Lake Bonneville, now 
known as the Great Salt Lake, then covering so much of 
this now habitable land. Elevation of the entire valley is 
approximately 5000 feet. 

Deseret is unique in many ways because of its natural 
surroundings, ranches, silver and copper mines, and the 


Kenneth A. Cunin, Colonel, Cmi C, Commanding Officer, Deseret Chemical 
Depot, Tooele, Utah 


Composite view of Operations Area 


fact that it is one of three military installations withu 
a sixty mile radius. The depot is located between the Tooel 
Ordnance Depot and Dugway Proving Ground, which, prio! 
to the outbreak of hostilities in Korea in June 1950, was 
combined with Deseret Chemical Warfare Depot as the 
Western Chemical Center; however, after July 1950 the 
Defense Department saw fit to establish Dugway as a sep- 
arate command in order that its mission could be mort 
effectively accomplished. At this time Deseret assumed its 
present title of Deseret Chemical Depot. 

Deseret Chemical Warfare Depot, as it was originally 
named, was first realized as a Chemical Warfare Service 
installation in the early months of 1942 when it becam 
increasingly apparent to the Chemical Corps that storage, 
processing, and shipping of chemical agents necessary !! 
the prosecution of the war effort would be much greater 
than the facilities then available to the Service could pre- 
vide. 

The present location of Deseret was chosen, after much 
deliberation, as the most ideal site by virtue of its isolatio! 
and the desire not to locate such an installation near 4 
large residential area, such as Salt Lake City. This latte’ 
reason was due to the fact that Chemical Materials to i 
clude toxies were to be stored, processed, and shipped. 

On 11 March 1942, authority to acquire 12,000 acres 0! 
land was given the District Engineers, then located at Sal! 
Lake City, and on the same date instructions were issue 
to begin construction. In this respect, however, many dif- 
ficulties confronted the Engineers, partly because of tht 
lack of time allowed to thoroughly study the area, and th 
inability to use gravel deposits located on the depot be 
cause of a surface coating of lime, which rendered tht 
pebbles and gravels unfit for use. This resulted in haulinf 


*Captain Wilmore is on the Headquarters Staff, Deseret Chemical Depot 


thousal 
roads t 
cal sup 
that, a 
Board 
certain 
comot 
constru 
nany ¢ 
An it 
large 
vegetat 
since t] 
This co 
ng con 
abor ti 
f 400 | 
Exce 
by sou 
listant, 
existent 
city lin 
if labor 
lad Sor 
Not on] 
ng con 
the sma 
In th 
ances } 
ertai 
four bu 
f space 
talled 4 


eers t] 


} 
| 
: | 
| 
A 
| 
| 
| 
— | 
| | 
. | 
22 


that, as early as 8 June 1942, 


CHEMICAL DEPOT 


By Captain ALLAN E. WILMORE, CmiC* 


thousands of cubie yards of material many miles over poor 


roads to the post. In addition, priority restrictions on criti 


cal supplies presented other problems in spite of the fact 


the Army-Navy Munitions 
Board submitted a request for an A-1 priority rating for 
certain materials covering, principally, trucks, cranes, 
comotives, and other steel products required in the depot’s 
construction. Substitutions of materials had to be made in 
nany cases thus aggravating the construction program. 
An important part of the work was grading and leveling 
large areas. Clearing of the sagebrush and other desert 
vegetation produced further hardships on the employees, 
since the continued strong winds raised huge dust clouds. 
This condition, along with the isolation and emergency li\ 
ng conditions, contributed appreciably to the tremendous 
abor turn-over, which reached the almost incredible rate 
f 400 per cent during the first six months of construction. 
Except for a few small farm communities, the only near 
by sources of labor supply were Tooele, twenty miles 
listant, and Salt Lake City, fifty miles distant The already 
existent Tooele Ordnance Depot, located just outside the 
tity limits of Tooele, had practically drained that source 
f labor supply while the surrounding Salt Lake City areas 
lad some fifteen large military installations in operation. 
Not only was the labor supply critical, but the adverse liv 
ng conditions made it even more difficult to obtain and hold 
the small amount of labor available. 


In the original draft of facilities to be provided, allow- 
ances had been made for the construction of dwellings for 
limited to 
four buildings aggregating approximately 3,000 square feet 
f space. On May 1942, the Chief, Industrial Service, CWS, 
talled to the attention of the Office of the Chief of Engi 
eers the need for living quarters on the post, for civilian 


‘ertain essential civilian laborers. These were 
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as Well as military personnel. The initial plan had estimated 
the number of civilian workers necessary to carry on depot 
operations at 205. On 22 August 1942, at the direction of 
the Office of the Chief, CWS, the Depot Commanding Officer 
submitted a revised program calling for 308 employees. A 
short time later he estimated that housing facilities should 
be made available for 300 women and 44C men, with one 
unit of each type of dormitory to be ready for occupancy 
by 1 October 1942. 

On the basis of information 
1942, by Depot 
Housing Agency (Kansas City Office), i 


furnished on 5 Septembe1 
the National 


response to that 


Deseret Headquarters, to 


ALLEN E WILMORE 
Captain, MI-(TC) 


Vas 
the 
the 
ep- 
its 
ts 
me 
Ze, 
ter 
; 
uch 
ior 
r a f 
ter 
x 
in- ag 
f A “> 
salt Bi 
the > > 
th : 
jing 


Top: View of Operations Area. Above: Headquarters Building, Deseret Chemi- 
cal Depot, Tooele, Utah 


agency's questionnaire, the Regional Director of the Fed 
eral Public Housing Authority, Region VII, recommended 
construction of the following units at Deseret Depot: 448 
Dormitory Units, 90 Detached Houses, 64 Apartment Units. 

Actual construction of the dormitories was begun under 
the direction of the District Engineer about 1 February 
1943, and the first building was available for occupancy in 
April. Work on the housing units administered by the FPHA 
commenced in mid-April, and tenants began to move in 
the latter part of August. 

On 31 December 1942, the Area Engineer rendered the 
following report on the status of work under the original 
contract: 


Administration Building .............. 100.00° complete 
Dispensary, Fire and Guard hqs ...... 95.50% complete 
Communications Building ......... ..100.00% complete 
2oad grading and rock base .......... 98.1007 complete 
Fence lighting 8.5057 complete 


Water lines . 
Sewer lines 


Personnel were moved into the Administration Building 
on 9 January 1943. By the end of that month, work had 
progressed so far that in his monthly report the Area 
Engineer could state: 

“Under the Architeect-Engineer contract, all items ary 
completed with the exception of the railroad, which is ex 
pected to be completed on or about 15 February 1943, 

“Under the lump-sum contract, all buildings have bee 
turned over to the Post Engineer, and are accepted, subject 
to minor corrections. It is expected that the light and power 
distribution system, fence lighting, steam system, roads, 
water wells, sewers, sidewalks, and pumps in the fuel sta- 
tion will be turned over to the Post Engineer on or about 1 
January 1943. 

“All buildings in the Administration area are completed 
and occupied; in the Shop Area, all buildings are completed 
and turned over to the using service for their use. The five 
officers’ quarters have been completed and occupied, The 
filling station is completed and occupied, as are toxic stor- 
age Areas No. 1 and No. 2, and the bomb storage Area. 

“Work under this (lump-sum) contract is completed, 
subject to corrections, with the exception of gunniting 14 
igloo doors, due to the fact that the Utah Construction 
Company is using these igloos for living and office purposes 
at the present time.” 

This statement, however, did not mean that the job of 
building the Depot was accomplished as it stands today, 
even excluding the civilian housing, which came under a 
separate project. As the need arose for an increase ove! 
original estimates of bomb and gas storage capacities si 
likewise occurred the need to develop additional operating 
equipment. This became apparent to the Commanding Of- 
ficer soon after the inception of the project. He was of th 
opinion that the Depot could not function properly with- 
out additional facilities, built as rapidly as possible. 

In addition to miscellaneous buildings constructed for thi 
Post Engineers, other additions, including the building of 
a bachelor officers quarters in two units with accommoda 
tions for 30 officers, was sanctioned later in the year 1945. 
With their construction, the building of Deseret Chemica! 
Warfare Depot was completed. 

Thus the two installations, Deseret Chemical Depot and 
Dugway Proving Ground, came into being to develop into 
vital cogs of the Chemical Corps. These stations remained 
as separate and distinct installations until 16 January 147 
when the Secretary of War, in General Orders Number 8, 
established Western Chemical Center as it was organized 
up to the start of the Korean conflict. 

On 11 July 1943, when it was considered Deseret had 
attained a full operating status, a formal flag raising and 
dedicatory ceremony was held. At this time the depot’s first 
Commanding Officer, Colonel E. B. Blanchard, CWS, was 
in command. 

The requirements of World War II caused an increase 
of manpower needs for the depot to an almost unobtain- 
able proportion, and it became necessary to organize an 
extensive campaign of recruiting which resulted in labor 
being brought into the depot from such distant places as 
Arizona and New Mexico. The Indian reservations of that 
area came through with flying colors and even to-day many 
of the Navajos who worked at the installation in the begin 
ning have returned and have proven to be some of the most 
efficient personnel employed by the Operations Division. 

Aside from the main mission of the Depot, a most hat 
rowing and worthwhile experience was during the record 
snow storms of 1948-49. Worthwhile because of the great 
part the personnel and equipment of Deseret played iM 
aiding the citizens of surrounding communities—in many 
instances lives of residents as well as their livestock were 
saved from death as the result of efforts made by the depot 
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The disaster program as established by presidential order 
saw Deseret join with the other military installations in 
the Salt Lake, Ogden, Tooele areas on 14 January 1949 


to expend a total of 13,439 man hours, of which Deseret 
was responsible for 4,796 man hours. A total of 257 persons 
vere rescued with Desert Chemical Depot saving 230 of 
this number. Of the 8,433 miles of roads cleared in the 
state, Neseret Chemical Depot cleared over fifty per cent 
if the total—or 5,600 miles. In addition, the depot person 
nel rescued 175,000 sheep and 2,500 head of cattle. During 
the entire program, this Headquarters was constantly in 
touch with the Sixth Army Command and the Office of the 
Chief Chemical Officer giving periodic reports of progress 
and receiving instructions. Accidents during this time, 
which would normally be expected to be extraordinarily 
high, were held to a minimum insofar as the military was 
concerned and only 1 death resulted from accident—this 
being a civilian employee of Wendover Field. Many more 
facts worthy of mention could be recorded here, but as it 
s not possible to list all those persons who played such a 
prominent role, nor to tell of all the great deeds and sacri 
fices, it is only fitting to say that the depot and its person- 
nel attained a high degree of satisfaction for a job which 
helped save so many lives and property for its neighboring 
communities. It is not often an installation has the oppor- 


tunity to perform such services and it is a rich reward just 
to know it was possible to help out when needed. 

As a community, Deseret Chemical Depot may well be 
considered self sufficient in most respects. Although the 
military strength of the depot has always been rather 
low, the facilities provided have been required due to the 
solation of the post and the necessity of being able to 
supply most of the every day needs of life. The facilities 
available include excellent recreational and welfare pro- 
grams. The depot has produced championship baseball, 
howling, and basketball teams over the past few years and 
mly this year won the inter-mountain baseball champion- 
ship for the third time in the past four years. Both the 
military and civilian population of the command comprise 
these post teams with the result that quite a spirit of com 
petition is present among local towns and the other military 
reservations that are on the schedules. 


Grenade Bursts during testing of Chemical Munitions 


Other facilities available include a small but adequate 
theater, library, Post Exchange, and Commissary. The 
commissary not only supplies the residents of the depot 
but also the military personnel of Tooele Ordnance Depot. 


There is a school on the post which provides education 
for children up to the sixth grade, Students above sixth 
grade are transported by bus to Tooele. Construction was 
started on a new school during November 1951, and it is 
expected that this school will be completed by the next 
school year. The school is a long awaited improvement 
and should be a great help in many ways—not only form 
an educational point of view, but also from a desirability 
of personnel to be quartered on the post—this, in itself, 
it is believed will assist in the ever present problem of 
procuring needed qualified personnel in certain fields. 

In conjunction with the school program is the construc- 
tion of 150 housing units for which contracts have been 
approved. This housing when completed will be a great 
incentive to military and civilian personnel alike as it will 
not only mean reasonable rents but will provide better 
living conditions for al] concerned. 

As previously stated, the military strength is not great; 
however, training facilities, to include rifle ranges, have 
been established and are currently used to keep the few 
officers and enlisted personnel qualified as required by di- 
rectives. Until July of 1951, an extensive training program 
was in progress while the 7th Chemical Depot Company 
Was training preparatory to Overseas movement. The com- 
pany departed this station for Europe early in August. 
Operational efficiency of the Company was considered very 
high. 

In a depot operation of any type, be it Quartermaster, 
Ordnance, Chemical, or any other Technical Service, the 
command revolves about the Operations Division which is 
responsible for fulfilling the primary mission of the depot 
and as such plays the most important part. In other words, 
the depot operations is the reason for the existence of the 
installation. 

During the past two years the operations area has grown 
by leaps and bounds—not in acreage—but in improvements 
throughout the area. All this has been done in spite of the 

(Continued on page 4:)) 


View of Bombs awaiting Renovation 
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THE 


APPROACH 


TO MILITARY 
PROBLEMS 


By Duncan MacRae 


Chief Consultant 
Chemical Corps Chemical and Radiological Laboratories 


In pointing out the virtues of the scientific approach and 
the scientific method, let us not forget that scientists have 
no monopoly on sound methods of thought. Lawyers, 
statesmen, business men, and soldiers have played a great- 
er part in history than scientists. The military mind ex- 
isted long before the seientifie mind. Its influence on 
science is evident in many Ways. Scientists speak of “at- 
tacking’’ a problem. The report of the literature search 
which often precedes experimental work is much like a 
general's ‘‘estimate of the situation’’ before a_ battle. 
Scientific organizations, among others, borrow the ideas 
of ‘‘staff’’ and ‘“‘line’’ from military organizations, Re- 
cently the military concept of the ‘‘objective” has per- 
meated both the natural and the social sciences to such 
an extent that it is often used even when “object” is 
meant. A paper might be written on military approach to 
scientific problems. 

Nor should we overvalue the scientifie method. It is not 
the best in all situations. Bertrand Russell made this point 
many years ago in a lecture at the Lowell Institute in 
Boston. He deseribed a method which a scientist might 
use to locate a penny. Two lines are constructed in space 
through the penny. It can then be stated with great cer- 
tainty that the penny will be found at the intersection of 
these lines and the scientist can pick it up and put it in 
his pocket. That is, he could if someone else had not al- 
ready found it by simpler and less exact methods. The use 
of the scientific approach in all departments of life is not 
recommended, The scientist, who baptized one of his twins 
and kept the other as a control, had much the same out- 
look on life us the one who proposed to substitute ‘7.245 
km. onward” for the ‘Half a league, half a league, half 
a league onward” of Tennyson’s “Charge of the Light 
Brigade.”’ 

Yet, we would not go quite so far as Conant* and say 
there is no such thing as the scientific method. It is easy to 
appreciate the point that what has been called the scien- 
tific method has been misused and that it is presumptuous, 
to say the least, for scientists to claim that they have the 
one true method of solving all problems. Nevertheless, 


*J. B. Conant, ‘Scien 
1951 


ommon Sense Yale Uni Press, New 


DR. DUNCAN MacRAE 


the Chemical Corps, almost from its beginning has insisted 
on an orderly procedure in the development, test, and 
adoption of its materials and equipment. First, there is 
the establishment of the need for the item and the state- 
ment of its military characteristies. Next comes a review 
of the literature and a consultation of experts and an 
analysis of the problem. Then, a series of models is made 
and each one tested in turn until one has been found which 
satisfactorily passes laboratory tests. The successful mod- 
el is then procured in sufficient quantity to demonstrat: 
the feasibility of its manufacture and is tested by soldiers 
under simulated service conditions before the item is 
finally declared to be suitable for military use. It will be 
well-known to 
all the military and civilian ‘alumni’ of the Chemical 
Corps 


seen that this ‘development procedure” 


has several features commonly included in a de- 
scription of the scientific method. However, part of that 
procedure appears to be of very ancient military origin 
David, when he was about to encounter Goliath, refused 
the offer of a sword and shield because he had “not proved 
them.” 

In many cases, the development of military equipment 
does not require the use of scientific knowledge mort 
difficult than that ordinarily acquired in high school. 
Many simple new items are easy to develop. Minor im- 
provements in existing standard military equipment can 
often be made without the application of caleulus or ther- 
modynamies. ‘‘Cut and try’ 


methods may, at times, be 
very costly, but they often work quite well on simple 
problems. The time between the conception of the idea and 
the standardization of the item is seldom consumed 10 
any great extent in making laborious caleulations or de 
veloping a difficult new scientific theory. Rather, it is 
delays in authorization, funding, staffing, procurement 0! 
materials, design and fabrication of models, testing of 
those models, and in obtaining various priorities in draft- 
ing room, shop, test laboratories, and fields. 

The development of simple items and the making of 
minor improvements often involves administrative rather 
than scientific difficulties. The case is entirely differen! 
with major advances in military equipment. Someone 
has said that, if development had been confined to minor 
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jmprovements im existing equipment, we would now have 
yery efficient bows and arrows; but we would not have 
radar, the atom bomb, homing and guided missiles. or 
VT fuses. Nor would we have modern war gases. a gas 
mask Which protects against all airborne toxies, and pro 
tective clothing 

The problem of making major advances is not a simple 
one. It includes the necessity for decisions as to how to 
get the right brains on difficult problems, how much effort 
io place On minor improvements, how much on research 
inthe hope of major advances, and how to recognize from 
ull the millions of seientifie papers the ones that inelude 
observations of potentially great military value. The shad- 


ow of a Key on a photographie plate was the beginning 


of the study of atomic energy and the occurrence of a 
spark in an isolated electric circuit led ultimately to 
radar. The Chemical Corps doe not expect to make many 


major advances, even in its own limited field, without out 
side help. It looks for such help to the Research and De 
velopment Board, the Chemieal Corps Advisory Couneil, 
the American Chemical Society Committee Advisory to the 
Chemical Corps, to the committees of the Armed Forees 
Chemical Association, and to consultants and contractors 

In the past the Chemical Corps has successfully con- 
ducted long-range research and, in several outstanding 
Cust the brains have been found to solve problems of 
more than ordinary technical difficulty. Examples of such 
problems are given below from each of the three deeades 
from 1919 to 1949 

During the period from 1919 to 1929, emphasis was 
placed on long-range problems. It was during that period 
that radical improvements were made in the chemical 
mortar so as to obtain the increased range of the spinning 
rojectile without losing the advantages of muzzle load- 
ing. By 1925, due to the efforts of Colonel MacBride, Mr. 
Nissen and their co-workers, the 4.2-in. Chemical Mortar, 
with all its essential features, had been designed and 
lested, An extensive study of the theory of toxicity, con 
ducted under the supervision of Dr, J. E, Mills, pointed the 
Way to much better methods of determining toxicities 
That investigation Was among the first in this country to 
upply the probability theories which are now a part of 
modern biometric methods. It was during that period 
That a little-known organic compound was suggested? 
lor use in clothing to protect against mustard gas. That 
compound has not yet been surpassed in spite of a great 
deal of work by many of the best organie chemists in the 
United States and other countries. It was, also, prior to 
1929 that great advances in aerosol filtration resulted 
trom the fundamental research on that subjeet by Dr. 
Leo Finkelstein 

In the period from 1929 to 1939, the emphasis was 
shifted from long-range problems to the completion of the 
development of all the articles then needed to fill the 
vaps in the list of chemical warfare equipment required by 
the military establishment. This involved not only the 
Completion Of many new items but extensive and relativels 


Costly preparations to produce the best gases then known 


wd to complete all the drawings and specifications need 
ed tor the procurement of chemical warfare equipment, 


as well as the manuals required for proper instruction 
In its use and care. During that period, however, there wa 
it least one problem in which a knowledge of the physics 
Involved paid dividends. It was that of the development 
Of a chemical mortar shell for light liquids. Preliminary 
Investigation of this problem by Chemical Corps engineers 
With the adviee and assistanee of Mr. R. H. Kent of the 
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Research lLaboratorie Aberdeen Proving 
Ground, Ordnance Corps, showed that there was no need 
lor development of a special shell for light liquids. At 
the same time, it disclosed the means of completing the 
development of an improved way of mounting the mortar. 
It, thus, finished one project and pointed the way to com- 
plete another with comparatively small expenditure of 
time and money. 

During the period 1939 to 1949, both the rapid devel- 
Opment of items of military equipment and long-range 
research proceeded at a greater rate than ever before 
The facilities of the Chemical Corps wer gre atly expanded 
and supplemented by those of the National Defense Re 
search Committee. The valuable results of that period are 
far too numerous to mention here. However, the develop- 
lint of One item of considerable importance was greatly 
accelerated by being placed in the hands of « xceptionally 
able scientists. This was the development of a cheap non- 
corrosive screening smoke, 

During the period which has just been reviewed there 
Was also a considerable improvement in the methods of 
solving the problems of the development ot military ma- 
terial within the Chemical Corps. An outstanding example 
of this Was the use of probability theory. It had long ago 
been applied to gunnery problems by the Ordnance Corps 
und, as previously mentioned, had greatly improved the 
methods of determining the toxicity of chemical sub- 
stances. It was further applied to the planning and in 
lerpretation of field tests of chemical munitions and to 
quality control in the manufacture of chemical equipment. 

Probability theory is also said to be the most important 
mathematical tool of operations research methods.** Op- 
erations research is defined by Morse and Kendall as “‘a 
scientific method of providing executive departments with 
a quantitative basis for decisions regarding the opera- 
tions under their control.’’ They also quote the following 
definition by Admiral E. J. King: ‘‘The application, by 
qualified scientists, of the scientific method to the im- 
provement of naval operating techniques and material 
has come to be called operations research.’ As these two 
definitions indicate, Operations research methods extend 
the activities of scientists from the laboratory and prov 
ing ground to the study of actual combat operations. 
Those studies supply quantitative information to the field 
commanders on the results of their operations and permit 
conclusions to be drawn as to how they may be improved. 

Operations research calls to mind the Taylor system 
of scientific management and the period in which much 
was heard of “efficiency experts.” It is, thus, not an entirely 
new concept. Nevertheless, its accomplishments are con- 
siderable. The new situations to which scientists gave their 
attention in World War II and the methods of thought 
Which were then used by operations research groups are 
of great interest to those engaged in the development of 
military equipment. A number of the promising young 
scientists, recently added to the technieal staff of the 
Chemical Corps, are studying the results of operations 
research and displaying a keen interest in the further 
study of probability and the design of experiments 

The Chief Chemical Officer has recently added to his 
staff an Operations Research Group. It will do much the 
same work as the Project Coordination Staff of World 
War II and, like it, will be under the leadership of Dr. 
W. Albert Noyes. He fully appreciates what Admiral King 
had in mind when he included in the definition quoted 
above, the limiting phrase “by qualified scientists.’ For 
the suecess of methods and organizations, scientifie or 
otherwise, by whatever name they may be ealled, depend 
for their suecess on both the wisdom and the knowledge, 
of those who use the methods constitute the organizations. 
That is perhaps the most important thing to remember in 
the scientific approach to military problem: 
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MATERIALS 
PROCUREMENT 
SYMPOSIUM 


KNICKERBOCKER HOTEL 
WEDNESDAY, OCTOBER 24, 1951 


Chicago Chapter 
ARMED FORCES 
CHEMICAL ASSOCIATION 


With an attendance of more than 500, the Symposium on 
| Materials Procurement conducted by the Chicago Chapter 
| of the Armed Forces Chemical Association was an out- 

standing success. 

The afternoon session, held in the Grand Ballroom of the 
Knickerbocker Hotel, October 24th, was opened by Mr. Mor- 
ton Hague, President of the Chicago Chapter, who intro- 
duced Colonel Victor C. Searle, Commanding Officer of the 
Chicago Chemical Procurement District. Colonel Searle 
presided over the meeting, introducing the speakers and 

supervising the discussion periods which followed each phase 
of the program. 
The speakers on the afternoon program were, Brig. Gen. 


GENERAL BLACK AND PRESIDENT LAWSON 


Henry M. Black, Commanding General, Chemical Corps 
Materiel Command; Mr. Henry Fowler, Deputy Adminis- 
trator, National Production Authority; Mr. Laurance G. 
Henderson, Statf Director, U. S. Senate Smal] Business 
Committee, and Mr. Glenn Hutt, Vice President, The Ferro 
Corporation. 

Following the Symposium there was reception for the 
speakers and guests, among whom was Dr. Walter E, Law- 
son, National President of the Association. 

At the Banquet which followed the reception, the address 
was delivered by Colonel Walter R. Godard, USAF. 

The addresses given at the Symposium are reproduced, 
with some abridgement, on the succeeding pages, with the 

exception of that of Col, Godard. As 


eres || the JOURNAL went to press, Col. God- 

ard’s talk had not yet been cleared for 

publication. It is expected that it will 

rg Md be cleared, and published in a subse- 
quent issue, 


Colonel Victor C. Searle, Commanding Officer 0! 
the Chicago Chemical Procurement District 
who presided at the Symposium, opens the meeting 
On the left is Mr. Morton Hague, President of the 
Chicago Chapter. 
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ONE SECTOR OF 


FERRO’S 
FRONTIER 


a 


latform in the great blue yonder 


There comes a time in all new processes ing of a completely automatic plant for the pro- 
when the solution seems to lie somewhere out duction of Napalm, substantially reducing its : 
in the realm of the great uncharted blue. cost to the government. 


Perhaps right now something baffles your own And again: Ferro chemists and engineers, 
product development department. If so, this working side by side with their porcelain 
startling fact about Ferro should give you pause enameling customers, have cut finishing costs 
to think: One out of every seven employees at Ferro while actually improving products — helped 
is in research or development. some customers, with bad problems, from red 


ink to black in a matter of weeks. 
With such a staff we offer you a sturdy platform 


out on the blue horizon where chemistry and 
engineering come together, long Ferro’s realm. 


Perhaps you, too, can profitably draw on the 
skill, insight, facilities of a large organization 
beyond your own. Just long enough to get a 
For example: Ferro’s knowledge of engineering problem solved. You can find such help at 
along with chemistry made possible the build- | Ferro Corporation, Cleveland 5, Ohio. 


QUA FRONTIER ENGINEERING 
TEAMED WITH CHEMISTRY... 
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THE PROCUREMENT 
OUILOOK FOR THE 


COMING MONTHS 


ADDRESS PRESENTED 
BEFORE THE AFCA 
MATERIALS PROCUREMENT 
SYMPOSIUM AT CHICAGO, 
ILLINOIS, OCTOBER 24TH 


By 


BRIGADIER GENERAL 
HENRY M. BLACK, 


COMMANDING GENERAL 
CHEMICAL CORPS 


MATERIEL COMMAND 


I am delighted to be with you today 
and would like you to know that it is 
a deep pleasure for me to have been 
invited to address you on the procure- 
ment outlook. 

As you know, there are many areas 
within procurement activity which are 
not open for discussion. There are 
matters which I am free to present to 
you that I trust will be of interest. 

My assignment as Commanding 
General, Chemical Corps Materiel 
Command, is primarily concerned with 
the industrial portion of the Chemical 
Corps’ mission. This is deeply gratify- 
ing to me, for I feel, and Iam sure you 
will all agree, that America’s indus- 
trial production joined with support- 
ing our armies in the field is our great- 
est hope for the future, as it has been 
in the past. 

The majority of you here are repre- 
sentatives of the great industrial sys- 
tem which is keeping America free. 
Therefore, this opportunity to talk to 
you is doubly valuable to me. 

I would like to review briefly our 
activities since initiation of the Korean 
conflict. 

Approximately 16 months ago, our 


country had every hope that the dis 
turbing events abroad would not be- 
come a hot war. Unfortunately, it did, 
The dividing line between freedom, as 
we understand it, and tyranny was sud- 
denly made clear. The forces of totali- 
tarianism moved against the forces of 
democracy. As America has in the 
past, we again arose to meet our ob- 
ligations to the United Nations and to 
those concepts which we hold dear. 

Under the impact of war-time de 
mands, the Chemical Corps and the 
chemical industry were again joined 
in discharging our portion of the sup- 
port efforts within their respective 
areas. As a military man, I would like 
to state now that we deeply appreciate 
the cooperation we in the Corps have 
received from the chemical industry 
in the solving of our problems. Need 
less to say that such meetings as this 
aid materially in establishing a better 
understanding between us. 

* 

October of last year, the Corps was 
authorized to start extensive procure- 
ment operations. Our stockpiles were 
adequate, but as the Korean conflict 
continued it was necessary that they 
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be replenished. Immediate value of the 
procurement planning between the 
Chemical Corps and industry became 
apparent, An example of this is that 
in the Chicago Chemical Procurement 
District alone 23 million dollars worth 
of contracts were awarded between 
December 1950 and September 1951. 

Corps-wide, we awarded some 29, 
617 purchase orders and_ contracts 
during Fiseal Year 1951. Dollarwise, 
these amounted to more than 135 mil: 
lion dollars. 

The Chemical Corps will place with 
private industry contracts amounting 
to an estimated 192 million dollars 
during Fiseal Year 1952. More tha! 
one-half, 68 percent, of this amount 
will be allocated to us by the air and 
sea services for buying chemical equip- 
ment and munitions needed by them. 

It is anticipated that the methods 0! 
army procurement will remain fairly 
constant. The use of negotiation and 
formal advertising will be continued. 
Formal advertising will be used in the 
following instances: 

(1) Inthe procurement of standart 

commercial supplies serv. 


ices. 
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(2) When the items being procured 
ind the conditions are such that 
participation by small business 
an be obtained. 

(3) When 


advertising 


procurement by formal 


will expedite the 
the 


obtain the re 


msummation of trans 


action o1 will 
quired items more rapidly thar 
by negotiation, 


(4) When there 


factors to be considered in mak 


are no important 
ing the award, 
delivery, ete., other than price, 
and it that the 


supplies oO} Can be 


is anticipated 
services 
purchased more economically by 
formal advertising. 
(5) When the list of 


he solicited is 


suppliers to 
full 
competition is desired, and put 


extensive, 


chase by formal advertising will 
be accomplished more efficient 


and expeditiously than by 
negotiation. 


There w ill be 


procurement policy. 


major 
The 
1] 


Corps will endeavor to purchase items 


one chanyve in 


Chemical 
from industry on an end item basis. 
However, 


sembled at 


when an item is to be as 
a Chemical Corps manu 
facturing installation, procurement 
will be on a component basis. 


The 


Corps Is in 


rganization of the Chemical 


the process of being 
changed by the establishment of a com 
This is 
with 


ment remaining in Washington; opera 


mand svstem. a step towards 


decentralization poliey develop 
tions and supervision will be delegated 
to the Materiel Balti 


nore, However, iT he decen 


Command in 
will not 
tralization without proper control. The 
rand manufacturing installa- 
directly 
the Command. It 


the decentralization 


procuring 
tions will be responsible to 
is anticipated that 
will result in a 
close) degree of control over procure 
Under most circumstances, pro 
curement processes will be accelerated. 


This is of utmost interest to industry 


since the anticipated procurement 
Workload for Fiscal Years 1952 and 
1953 will continue at approximately 


the same dollar volume as existed dur 
ing FY 1951. A 


the purchase requests of other agencies 


large percentage of 
fthe Department of Defense received 
late in the last quarter of FY 1951 will 
be reflected in procurement during the 
New 


evelopment will enter phases of 


current fiscal year. items under 
user 
lest procurement and mass production 
a standardized items during the FY 
1952 and 1953 per iod, 

I think it is important now to touch 
is of the utmost 
that is, the 
the 


small businessman, who provides the 


Ipon a matter which 
Mportanece to all of us: 
smal] independent enterpriser 
bed rock of our country. Our policy, as 


S the policy at every level in the gov 


such as time of 


ernment, is to preserve smal] 


business 
and to encourage its growth and ce 
velopment. Of the 25,6 
Yea) 


vere made to small business firms. 


contract ac 


tions in Fiseal 1951. T2 percent 


Wi nave adade sh all busit Spe 
cialists to the staff of each of ou) pro 
curement districts. These are full-time 


specialists whose job it is to develop 


every avenue and b) 


ng small business 


into the military production program. 


I feel that their services wil] be useful 


to big business inasmuch as they can 


advice on possible sub contractors 
for our large prime suppliers. Actual 
ly, a great 


percentage of the work 


small firms obtain is in the form of 


sub-contracts. 


would 


Upon 


now like to touch lightly 


participation in the Korean 
action. Organie Chemical Corps troops 
We 
Chemical Corps 4.2 Mortar Battalion 
the Further, the 
and Marine Corps both use 


are in action in Korea. have a 


In action on 


Infantry 


front. 


this Chemical Corps developed weapon 
as an part of their weapons 
The 


1] 


system. Chemical Corps mortar 


troops \\ provide Support to United 


Nations 
ful 


inits not equipped with the 
rifle barrel mortar, which, as 
you know, packs the punch of an 105 
mm Howitzer. 


Wi nave 


ance troops provid ng front line 


Chemical Corps mainten 
main 
tenance service on all items of chemical 
equipment, including the n echanized 


and portable flamethrowers, smoke 


generators, and decontaminating ap 
paratuses. All of these have 
played their part in the Korean war. 
The that the 
Chemical been 
Napalm 


gasoline 


items 
greatest contribution 
Corps has made has 
the 


into a 


to thicken 
jelly. No 


of the war has proven as ef 


powdet used 
combustible 
munition 
fective in armor and 


stopp enemy 


in the destruction of the « nemy’s equiyp- 


Napalm. We, of 


cure Napalm for the ground, air, 


ment as course, 


pro 
and 
sea services. The Marine Corps used 


Napalm in the 


same way, while their 


air arm joins the Air Foree and Navy 
pilots in dropping bombs of Napalm 
jellied gasoline on the Communist’ for 
ces With devastating effect. 

Biological and radiological agents as 
weapons are as yet unproved in wat 
fare. Chemical Warfare has advanced 
out of the infancy stage of World War 
I and evidence indicates that other ha 
tions have experimented with and 


hew 


untried forms of toxie chemieal war 


atford 


potentialities in these 


fare. Consequently, we cannot 
to disregard the 
fields. We 


we must be 


are in a shooting war and 


pre pared to use all of the 
should the 


lisposal 


weapons at ou 
need arise, 
In the uncertain world of today, we 


cannot rest on past laurels or relax our 


Vigilance if we are to hone te 
our country, homes, and Va\ 
The burden is 


the 


ipon all of us 
military and within in 
insure that no pract cable ste 


could strengthe; our pnositior 


untaken, 
The planning you do fo 
vanization and the sacrifices 
be making in helping to arm tov 
one day prove the deciding 
hiaintaining our democratic w; 
Preparedness in both 


military is a tangible form 


ance in this highly scientifie 
ave. 
American industry has sho 


ness for the eno) task 


mous 


in making this nation the at 


] 
These tasks are 


democracy. 


+ +} 
n 


look 


peated almost daily as we 


realm of the wonder weapons. We must 


continue our scientific 


programs aime 


at equipping our forces with the 


most 
advanced and superion veapons which 
can be developed in order that they may 
overcome the overwhelming numerical 


advantage of out 


poter tial enemies. 


Based on past experiences, the Chen 


cal Corps and the chemical industry 


working together, can discharge thei: 


portion of this task. 
In conclusion, | would like to repeat 
again my apprec 


tunity to talk to you. It 


ation for this oppor- 


s through this 


interchange of ideas that we mav best 
hecome integrated n tary-industrial 
team that has in the past proven ef 


fective. 


7th 
Annual 


Meeting 


ARMED FORCES 
CHEMICAL 
ASSOCIATION 
Chicago, Ill. 
May 15-16-17 


Full particulars in succeeding 
issues of the NEWS. and in 
the April Journal. 
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MR. HENRY FOWLER 


THE 
CONTROLLED 
MATERIALS 

PLAN 
WILL 
WORK 


AN ADDRESS PRESENTED BEFORE 

THE AFCA MATERIALS PROCURE. 

MENT SYMPOSIUM AT CHICAGO, 
ILLINOIS, OCTOBER 24TH 


By 


MR. HENRY FOWLER, 
Deputy Administrator, 
National Production Authority 


In line with the very practical theme of the Symposium, 
I’m going to address my remarks to three points: 

First, the nature and magnitude and duration of the 
materials shortage which creates the problem that confronts 
you today. 

Second, a summary description of what your govern- 
ment, working in cooperation with producers of these short 
materials, is doing to alleviate these shortages. 

And third, what you can do to fit into that operation and 
to help in the final analysis with the problem. 

This nation of ours is in deadly peril. Our homes and 
our way of life are in danger, We face an international 
enemy bent on our destruction who is constantly growing 
in power. The maintenance of the peace, or an event of 
further hostilities, our ultimate survival, depends upon our 
matching that power with an even greater power of our 
own. It’s only the constant daily realization of the truth of 
those facts that gives logic a) 
program. If you accept the 


| sense to the current defense 

emise that those facts are 
true, and measure the soundness of the program against 
that premise, I think you will find that it makes sense. If 
you reject the premise, the whole program is meaningless. 

We, in the NPA, believe the country at large accepts 
that premise, not with perhaps the sense of urgency that 
we would accept it in event of ana it war. Shortly after 
Korea Congress enacted the Defense Production Act by an 
almost unanimous vote. Nothing ha 
passage of that act in September 1! suggest any al- 
teration in the firm national resolv: it Was expressed 
in the declaration of purpose. Rathe: ting pursuant to 


itervened since the 
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the increasing evidence that the premise was correct, Con- 
gress extended the Act at the last session and also appro- 
priated many billions of dollars to execute the defense pro- 
gram as outlined therein. For the first time since the Korean 
outbreak, we are beginning to get someplace. The flow of 
military production in really substantial quantities is be- 
ginning. The pipe lines of undelivered material in the 
process of manufacture and assembly is swelling. The con- 
sequent diversion from normal, peaceful channels of civil- 
ian production is becoming a painful but a comforting 
reality. 

As you all know, the Defense Production Administration 
recently announced general levels of allocations of steel, 
copper, and aluminum—the so-called controlled materials 
for the various general uses that are roughly related to 
the claimant agencies of the 35-odd operating divisions in 
the National Production Authority. The announcement of 
these general allocations shows that even with the screened 
down direct military requirements, giving them only what 
they need for the quarter that’s ahead at the time the) 
need it, nonetheless, their actual needs are greatly in- 
creased over the quantities taken and allocated to the mill- 
tary in the fourth quarter, That means that those increased 
draw-downs must be compensated by reductions in other 
sectors of the economy. Around the first of November, these 
general allocations will be reflected in what we call allot- 
ments to the individual companies, not producing directly 0” 
a military contract, but for that part of their production 
which we term B-product production. These concerns must 
depend for their business operations, where they are de 
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pendent on steel, copper and aluminum, upon allotments of 


these materials under the so-called B product procedure 
inthe Controlled Materials Plan. To these B produet manu 
facturers whose market is predominantly the civilian cor 
sumer, there will be a sharp realization that defense pro 


lnetion is really vanda painful but necessal | 


y period 
if short rations for civilian industry. There will be no 
death sentences to the so-called non-essential industries it 
the form of prohibition orders that prohibit the use of 
controlled materials for a so-called non-essential or less 
essential use. No reenactment of M-7 w ith its death sentence 
clause, but the levels of allotments of copper and aluminun 
for those industries in the less essential or non-essential 
category will be low indeed. In the order of ten to twenty 
per cent of their base period use. The steel allotments will 
be much more substantial, and there will be an effort to 
compensate for the low level allotments in aluminum and 
copper by providing extra allotments of steel where steel 
can be substituted for copper or aluminum, to give the poor 
producer some better chance at sury ival. 

Mr. Fleischmann, Defense Production Adn nistrator, 
and Mr. Wilson, of the Office of Defense Mobilization re 
cently said to combined committees of Congress that some 
f the companies that depend primarily for their business 


e use of copper and aluminum for non-essential or 


ipon tl 


less essential type production may not be able to survive. 
I shall revert later to some efforts that will be made to 
minimize the number of business fatalities, but with all of 
the effort that the government can summon it is clear, and 
I must be frank and open in my statement to you, that this 
our of dislocation is upon us and the principal consola 


tion must be that through a period of pain we are achieving 


What’s the nature and magnitude of the materials short 
hat causes this kind of dislocation, this kind of diver 
sion of materials from one class of consumers to other 
asses”? In other words, why CMP? The briefest answer to 
at question is contained in the declaration of po ey, sec 
ion 1, of the Defense Production Act, wherein it was stated 
that the United States was determined to develop and 


maintain whatever military and economic strength was 


found necessary to promote peace 2nd oppose acts of ag 
gression. May I recall to you the simple and I believe sen 
sible design of the Defense Production Program and the 
words of that enactment. It said, “Under present cireum 
stances this task requires diversion of certain materials and 
facilities from civilian use to military and. related put 
poses. It requires expansion of the productive facilities be 
ond the levels needed to meet civilian demands. In ordet 
that this diversion and expansion may proceed at once and 
the national economy may be maintained with the least 
ardship, normal civilian production and purchases must 
he curtailed and redirected.” In other words, Congress 
saw that in the process of becoming strong, vast quantities 
of materials would have to be chanelled from their normal 
ises into the defense effort, and that the government ag 
encies would have to be set up to direct, or if you will, t 
control that channelling process. 

Some of you may have seen the recently issued third 
quarterly report of Mr. Charles EF, Wilson to the President. 
That report indicates the kind of progress that is being 
made towards the goals established by the Congress, in this 
present period. The report indicates spectacular progress 
toward some of these goals. For example, deliveries of 
military goods during the July-September quarter of this 
year were estimated at a total of more than five billion 
dollars. That is one-third more than in the previous quarter. 
The levels are stepping up fast. It’s more than four times 
the rate of deliveries a year ago. Counting all the goods in 
Process, which do not show up in the reported statistics as 
tompleted deliveries, Mr. Wilson has estimated recently 


that we are now using materials for military goods at a 


ate of nea y eight billion dollars pe arter. By 
year Trom now his report indicates that the rate should ] 
reaching ten to eleven billion dollars in de erie eac} 
quarter, The plain and inescapable fact that these n 
tary end produets require sizeable quantities of conti ed 


materials, and of certain of the other related n tals. You 


need aluminum for planes. You need by 


ass nN ed 

for ammunition. This is one of the governing factors en) 
tributing to the present shortage of mate) als. It is one 
that is easily recognized, It’s one t] at vou a €a ay 
preciate, 

A second requirement for our defense progran n the 
Defense Production Act is the Statement that “it requires 
expansion of production facilities b yond those levels need 


ed to meet civilian demands,” We have had to 


in the past year one of the most 
in plant capacity that history reveals. TI 
needed for two purposes, First, it 


was needed to provide a 
safe level of 


rearmament and adequate capacity for pro 

duction in the first year of any total 
1 

We thought to develop plant capacity by L958 that would 

be able to turn out, if the need should arise, 90,000 plar 


var that should oecur. 


a year, 35,000 tanks a year, and 18,000 jet engines a month 
Together with all the othe products t] 
for a holding operation in the first vea) of any total w 


for which additional plant expansions have been necessary. 
Second, 


lat are necessary 
ar, 
in addition to expanding plant capacity, in ad 
dition to a defense construction program directly related 


to eventual military output it was necessary to expand ou) 


basic industrial capacity. What Congress had in n 


directing and making possible that expansion in ba 


industrial Capacity, was two-fold. First, the purpose is 
again obvious—to provide the greatly increased quantities 


of materials that would be needed to man and mount a total 
war effort, should that become necessary. Or, in 
Politbureau plaved it anothe) Way, to trv to wait us out int 
an era of slackness and loss of inter st, t X} 
Capacity to produce raw materials so that we 
tain a fairly substantial level of re: 
leviate the shortages and provide a level of materia 
civilian production equal to pre-war totals. This, I find 
is hard for some to appreciate. And 0) lv by expanding out 


Capacity to produce large quantities of | 


[ basic materials in 
addition to that currently available can we ever work out 
economy free from these controls. And the vast portion 
of us engaged in the defense program. including t] speak 
cr, hope we ean be rid of the controls as soon as possible. 


But the total investment in basic plants, n 
teel, copper and aluminum that’s nece ssary to work toward 
that objective is very substantial, because in addition to the 
level of expansion of the American steel ndustryv. whiel 
Is projected, (which is equal to the total capacity nrese? tly 
in Great Britain), we have very large programs for ex 
panding aluminum and logically, of course, electric 
petroleum and chemicals among others. 

Again the plain and inescapable fact 
voing to become strong and if we are 
way out of this period of materials short: 
reasonable period of time, we must make the sa 
that are necessary by diverting to these defer 
tion programs the necessary materials that it takes to 
build and equip a plant—a steel plant, an aluminum p ant. 

In addition to these two legs of the program, it wi: 
necessary to carry forward the very important stockpiling 
plan, which had been adoptd and put unde) way long prio 
to the Korean outbreak, as a result of the lessons we had 
learned in World War II, when we were suddenly shut fT 
from our overseas sources of supply of many critical ma 
terials. An additional and fourth goal in the present defe1 
program has been the effort of all concerned to maintain 
a reasonably healthy state in the civilian ec nomy, in as 


large an area of that economy as was possible. so that. if 


spectacular expansions 


| 

| 


and when the materials shortages were alleviated, industry 
and trade could resume something of their normal pattern 
of production and distribution. 

When you take into account the huge requirements of 
these four legs of this program, I think it’s not difficult to 
understand the nature and magnitude of the existing ma- 
terials shortage. To measure this materials shortage, as 
some frequently tend to do, by simple reference to the 
quantities of steel that go to military end products, is to 
miss the true true import of this particular defense pro- 
gram. Such an argument fixes the military use of steel at 
a relatively small percentage of the total supply figures, 
generally used as 10 per cent, and asks, “why is total allo- 
cation necessary if only 10 per cent of steel is going to mili- 
tary end products?” A more accurate index of the shortage 
consequent from the defense production has been outlined. 
It’s a measure against supply of the total of all demands 
by all of the official claimant agencies, screend to reflect 
requirements which each individual claimant believes to be 
essential to maintain the economy in that sector of the 
economy for which it is responsible. 

These are some of the claimant agencies, in addition to the 
three Services: The National Production Authority, which 
claims for all manufacturing industry in the United States; 
The Atomic Energy Commission; the Defense Transpor- 
tation Administration; The Maritime Administration; the 
Defense Electric Power Administration; the Petroleum Ad- 
ministration for the Defense; Bureau of Public Roads; 
the Office of Education; Housing and Home Agencies; and 
the Department of Agriculture; and of course the Office of 
Civilian Requirements, which you might call the Office of 
Essential Civilian Requirements in the NPA. Would any 
of these agencies, or would any of those who use the ma- 
terials that those agencies are claiming for, consider their 
particular part of this program as something you can 
just forget? Could they abide by a decision that would 
simply say, give the military Services the 10 per cent of 
the steel they need and let all the rest of us just “seramble”’ 
for what remains? I don’t think that any of us who have 
reviewed the magnitude of the shortages that come from 
totalizing these screened demands of the claimants that I 
described could feel that a 10 per cent shortage, in terms of 
the extra demand for military end products, was an ac- 
curate measurement of the kind of problem we’re up 
against. The demand for carbon steel after the screening, 
through the Requirements Committee procedure, through 
the Claimant Screening procdure, for the first quarter of 
1952 was about 150 per cent of the available supply. The 
demand for structural! steel was 205 per cent of the supply, 
and the demand for copper and aluminum somewhere be- 
tween 170 and 180 per cent, of total supply. In those simple 
percentages of the relationship of so-called screened bare- 
bone requirements, you have the reason why a Controlled 
Materials Plan is necessary to assure a total across the 
board allocation to each legitimate claim of those critical 
materials that a reasonable and rational recognition of the 
merit of that particular claim would accord. 

I think from what I’ve said you may derive certain con- 
jectures about the duration of the acute shortage. You know 
that we’re going to have to maintain this level of rearma- 
ment, and it’s going to have to extend all next year and all 
the year after and all succeeding years until we face this 
crowd down, and they cease their aggressive posture and 
attitude. 


You knew you don’t build an 18 million ton steel industry 
in a day. This steel construction program, the aluminum 
construction program, the electric power construction pro- 
gram, the building efforts on the pait of the various Serv- 
ices to develop through their contractors, the extra capaci- 
ties to produce military end products, those things take 
time. A reasonable estimate would be that they will take 


at least another two years—1952, 195°. In some areas we 


are approaching the satisfaction of our stockpile goals, 
while in other areas we are not. So, we must turn to a 
consideration, if we’re looking for relief, to measuring 
when these new expansion programs of basic materials are 
likely to begin to plough into the blood stream of our econ. 
omy—new supplies. 

It’s going to be a long time, before the development and 
expansion programs in copper begin to pay off in any 
substantially increased level of supply. I hope no one here 
will take any comfort in the hope that however effective 
we may be in a rapid development of steel and aluminum 
that ipso facto the same thing follows for copper. That's 
not true. It’s more difficult. We’re depending a lot on over- 
seas supplies, upon development in other countries. Sub- 
stantial relief from the present critical shortage could not 
be realistically promised in 1952 or 1953, despite the em- 
ployment of a variety of devices to increase output so far 
as copper is concerned. 

The picture is somewhat more optimistic insofar as steel 
and aluminum are concerned, due largely to the promise 
of increased supplies of these materials from the expansion 
program. Steel production has steadily risen during this 
emergency from an initial rate of approximately 100 mil- 
lion tons a year to a current rate of approximately 108 
million tons. 

The expansion program that is presently underway, with 
a few exceptions here and there, is backed up by respon- 
sible steel companies who have been granted the necessary 
tax amortization certificates and who have their plans off 
of the drawing boards and into the engineering stage. It 
gives promise that this level of steel capacity will be in- 
creased during the next two years to approximately 118 
million tons. That’s what we feel reasonably sure of. Sim- 
ilarly the half billion dollar aluminum expansion program 
is now under way and will begin to pay off, we hope, some 
time around the third quarter, as increased supplies from 
new installations begin to become available as a part of the 
Controlled Materials Pool. Yet, for at least the first six 
months of 1952 the picture on aluminum for those not 
participating in military end-products production will be at 
its darkest. Increased drawdowns by the military for 
aluminum in the first and second quarters of 1952 over 
fourth quarter levels means a very shary squeeze on those 
who require aluminum for their civilian production, We're 
hopeful that to some extent the diversion of additional 
quantities of aluminum from civilian production can be 
compensated, as I indicated earlier, by extra allowances of 
steel. This is despite the fact that the military construction 
programs are drawing down increased supplies. 

Of course, any optimistic picture or outlook for relief in 
the last half of 1952 or 1953 must be tempered by some 
thoroughly “ify” assumptions. What are some of those as 
sumptions? That there are no startling developments 
abroad that make it necessary to inaugurate new programs 
which will cause increased drawdowns on supplies not 
presently contemplated. Of course, in event of a total war 
all bets would be off. And of course, in the case of steel, 
freedom from any substantial work stoppage is a very 
important consideration, in the months ahead, There is one 
more consideration which I hope all of you here will take 
to mind, because it’s part of your responsibility just as it is 
ours, and that is to maintain the levels of steel production 
and to increase them in the months ahead—the same is true 
of copper and the same is true of aluminum—we’ve got to 
have the scrap. There is no more single important contribu- 
tion that any of you can make to the defense effort than 
to see to it that the scrap mobilization effort is supported— 
not just by the steel industry but by the end product users 
who must have substantial quantities of steel serap lying 
around the yard and in the plants. 

What is your government doing in cooperation with pri- 


(Continued on page 48) 
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CHLORINE CARBON + HYDROGEN 


another aid for 


In the October, 1951 issue of ARMED Forces CHEM- 


ICAL, JOURNAL we described a new insect toxi- 
cant provisionally identified as Compound 269 
and we exhibited its spatial structure. We are now 
announcing a related chemical in this series of 
compounds, namely, Compound 711'. 
Compound 711 (1,2,3,4,10,10-hexachloro-1, 
1,4a,5,8,8a-hexahydro- 1,4,5,8-endo-endo-dimetha- 
nonaphthalene) is a stereoisomer of the widely 
used insect toxicant, Aldrin, and is the parent 
molecule of Compound 269, its exo-epoxide. It is 
thus related to Compound 269 in the same manne! 
that Aldrin is related to its epoxide, Dieldrin. 
Both Compounds 711 and 269 exhibit novel 
chemical reactivity of interest to the theoretician; 
but that is a matter we can leave for another time. 
Compound 711, in common with certain 


other chlorinated dimethanonaphthalenc deris 


atives, shows unexpected insecticidal activity. 


Spectacular in that respect is the cflectiveness of 


Compound 711 against the European corn borer, 


Pyrausta nubilalis. Here, preliminary results indi 


cate, may be one important use for this selective 


toxicant?. 

Compounds 711 and 269 are unique with 
Julius Hyman and Company, a post-war chemical 
organization located at the Rocky Mountain Aj 
senal, near Denver, Colorado. Further informa- 


tion on these products availabe upon request. 


The designations and ‘'711'' are pr 
common names to be chosen by the Interdepartme 


Pest Control, B.E.&P.Q 


*For further details regarding the effectivene f 269 and 
711 against insect pests, the reader is referred to the 5 

Y. P. Sun, delivered before the annual meeting of tt AAE é 

ber ‘51, Cincinnati, entitled ‘A Study of Two New Chlorinated Hydr 
carbon Insecticides, Compound 269 and Compound 711 


HYMAN « Company 


DENVER, COLORADO 
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SMALL BUSINESS IN THE 
MOBILIZATION PROGRAM 


By LAURANCE G. HENDERSON 


STAFF DIRECTOR SENATE 
SMALL BUSINESS COMMITTEE 


AN ADDRESS PRESENTED BEFORE THE AFCA MATERIALS PROCUREMENT 
SYMPOSIUM AT CHICAGO, ILLINOIS, OCTOBER 24TH 


For over a year now, ever since the 
outbreak of fighting in Korea, the small 
businessman and his problems have 
been very much in the forefront of all 
our thoughts. And rightly so it seems 
to me, for I happen to belong to that 
school of thought, and I am sure that 
most of you do also, which holds that 
we shall never achieve that maximum 
degree of defense preparedness which 
our national safety demands until the 
productive facilities of our smaller 
manufacturers are brought into full 
play. 

There are standing in the way of 
that objective, several hurdles. The 
utilization of small plants in defense 
work and in the production of essen- 
tial civilian items does not oceur au- 
tomatically. It certainly didn’t during 
the last all-out war, and during our 
present partial mobilization effort the 
small plant operator is confronted with 
problems which will require the great- 
est ingenuity to overcome. 

These problems, we all know, are 
similar in many respects to those which 
many of you labored to overcome dur 
ing the last war. Now as in 1942, users 
of metals find themselves desperately 
scrambling for a fast diminishing sup- 
ply of a dozen critical materials. Now, 
as then, the bank accounts of thous- 
ands of small companies simply are 
not equal to the financial demands of a 
swiftly-moving mobilization program. 
And now, as then, the percentage of 
defense contracts which to date have 
heen funneled to small defense plants 
has fallen far short of absorbing the 
available open capacity of these plants. 

This is a situation which the Sen- 
ate Select Committee on Small Busi- 
ness is seeking constantly to remedy. 
Our Chairman, Senator Sparkman, all 
along has insisted that a far wider 
spreading of war contracts is essential 
if we are to avoid a repetition of that 
wasteful disregard of small plant fa- 


cilities which resulted in the forced 
closing down between 1940 and 1942 
of almost one out of every five of our 
smaller establishments. 

So deep has been his concern on 
this score that in July he instructed the 
staff of the Smal] Business Committee 
to make a study of the concentration 
of defense contracts since the outbreak 
of hostilities in Korea. Summary fig- 
ures not being available from official 
sources, we sent telegrams to almost 
one hundred of the largest corpora- 
tions in the country, asking them to tell 
us the amount of defense busines they 
had on hand. 

The resulting tabulation more than 
confirmed our apprehensions that smal] 
plants and medium-size plants had 
once again been left at the post in the 
race to supply our fighting forces with 
the weapons and supplies they require. 
We learned, for instance, that ten, a 
mere ten, large corporations had _ re- 
ceived forty per cent of the total dollar 
volume of prime defense contracts 
since Korea. Add to these ten, forty 
more companies to make fifty, and you 
find this handful receiving 66 per cent 
of the dollar value of all prime defense 
contracts. When it is realized that dur- 
ing World War II, 100 top corpora- 
tions received the same percentage of 
all war prime contracts, it becomes 
clear that a marked acceleration has 
taken place in the concentration of de- 
fense work to fewer and fewer com- 
panies. Even though we make due al- 
lowance for the importance of sub- 
contracting, that these figures consti- 
tute a danger signal cannot be denied. 
They give little comfort to those of us 
who have watched with concern the 
yrowing threat of monopoly power in 
this country. There are indications 
that there has not been sufficient vig- 
ilance in this field during the past ten 
years. 
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The evidence has steadily mounted 
that healthy small and medium-size 
companies are, month in and month 
out, silently disappearing from our 
economy through mergers and acquisi- 
tions by their larger competitors. 

In contrast to America, the develop- 
ment of nationalism and socialism in 
European countries stems almost di- 
rectly from the fact that foreign capi- 
talism has not been vigorously com- 
petitive. Monopolies and cartels devel- 
oped. It became almost impossible fo: 
a major new business to get started. 
Efficiency sagged. Technological ad- 
vances were stifled. As a result, there 
are many areas in the European econ- 
omy where socialism holds undisput- 
ed sway. That must not happen here. 

This threat is all the more insidi- 
ous because the crumbling of the com- 
petitive structure takes place piece- 
meal—gradually—and except to the 
most attentive, unobserved. That is 
why the Senate Small Business Com- 
mittee staff has started an intensive ex 
amination of the effectiveness of our 
anti-trust and anti-monopoly statutes. 
This study, which will take at least six 
months, may conceivably become one of 
the most significant contributions to 
the general welfare of free independ- 
ent enterprise yet to be made. The 
Committee intends to examine what 
has been done to hold the line for in- 
dependent business, and at the same 
time to investigate charges that all 
that might be done in the field of anti- 
trust enforcement is not being done. 

There are few in the country today 
better situated to observe the impact 
of our mobilization program upon our 
smaller producer units than the mem- 
bers and the staff of the Senate Smal! 
Business Committee. No day passes 
but that there comes to the Committee 
offices small businessmen who are de- 
pendent, even as you are, on a steady 


flow of steel, copper, aluminum and a 
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score Of other materials which are in 


critically short supply. These men are 
never unreasonable in their attitude 
toward the problem of material short- 
ages. They know there is a war on. 
They know that there is scarcely 
enough to go around. For the most 
part, they simply are seeking to be 
allowed to continue, even if on a sharp- 
ly curtailed basis, to hold their com- 
panies together until such time as we 
will either swing into an all-out war 
effort, or return to more normal pat 
terns of peacetime activity. 

What troubles many of the business- 
men Who come to Washington is a 
doubt, a doubt over whether the avail- 
able supply of metals is being appor- 
tioned among the various segments of 
our industrial community and between 
our defense and civilian production 
with a fairly conceived realization of 
the requirements of small producers. 
One of the most frequent complaints 
during the third quarter has been that 
mills and warehouses have either re- 
fused to accept orders or have indicat- 
ed a second quarter of 1952 delivery 
date. To small plant operators who 
have spent months and a great deal of 
money to land a defense contract, the 
inability to obtain the necessary ma- 
terials to fulfill that contract is an 
inderstandably embittering experi- 
ence. 

The recent announcement that the 
military released 20,000,000 
pounds of stainless steel for civilian 
use seemed only to confirm the wide- 
spread belief that the services have 
over-estimated their material require- 
ments. It is axiomatic in the Army 
that no one has ever been court-mar- 
tialed for having too much of anything. 
But in all fairness, it must be con- 
ceded that much of the confusion over 
the control of materials stems directly 
from our inability to estimate the 
course of world events. Those planning 
our military requirements have the 
difficult task of trying to estimate the 
needs of our armed forces, and to 
schedule production against constantly 
shifting goals. The resulting disloca- 
tion is the price we are paying for a 
partial mobilization, for having to su 
perimpose an expanding military pro 
duction program upon a civilian econ 
omy Which we cannot afford to let fal 
ter. They must go forward side by 
side, 

Having acknowledged the difficulties 
and having made all due allowances, 
however, the fact that the Department 
of Defense overestimated its stainless 
Stee! requirements for the fourth quar- 
ter by an amount which is seven pet 
tent of our total supply of stainless 
steel for that quarter, certainly raised 
4 question with regard to the accu 
ay of military estimates on other 
Metals 


Be that as it may, however, there 
ure very few, if any encouraging as 
pects of the materials picture as seen 
through the first half of 1952. It was 
in an effort to dispel some of the fog 
that has enveloped material shortages 
and to learn the true state of affairs 
from the small businessman’s point 
of view that the Senate Small Business 
Committee two weeks ago joined with 
the House Small Business Committee 
and the Banking and Curreney Com 
mittees of both the Senate and the 
House to invite Charles E. Wilson and 
Manley Fleischmann to put the cards 
on the table so far as the first two 
quarters of 1952 are concerned. 

These mobilization officials were 
nothing if not frank. Mr. Fleischmann 
said, that the first six months of next 
year would be, to use his word, “dis- 
mal,” but that thereafter it would prob- 
ably be possible for material alloca- 
tions to be increased. “The cuts we 
have made,” he added, “will mean, that 
there will be localized unemployment, 
loss of profits to many manufacturers 
of non-essential civilian goods and the 
actual closing down of plants which 
cannot operate on the limited supplies 
of aluminum, copper or steel which 
will be made available to them. We 
have hoped to hold such unhappy de- 
velopments to a minimum, but there is 
no dodging the fact that many will be 
hurt. Military production is now climb- 
ing towards the goals which we have 
been preparing for over the last year 
or more. Military items are now chew- 
ing up the materials upon which the 
civilian economy depends for normal 
operations.” 

Here, in brief, is a run-down on the 
steel, copper, and aluminum situations 
as presented by the men charged with 
the very heavy responsibility of allo- 
‘ating scarce materials: STEEL: Non- 
military users of steel, who have been 
getting 58 per cent of their base period 
supply, will find their first quarter 
allotment slashed another 11% per 
cent. Reason: the demand for carbon 
steel is about 156 per cent of supply 
and the demand for structural shapes 
205 per cent of the first quarter sup 
ply. The military is taking a 400,000 
ton bigger bite in the first quarter than 
it did in the fourth quarter. Although 
it is hoped that first quarter produce 
tion will add an additional 1,000,000 
tons over the amount available during 
the last quarter of 1951, the steel pinch 
will still be felt. Production of all con 
sumer durables will be curtailed. Au 
tomobiles production will be forced 
down from 1,100,000 in the current 
quarter to 930,000 units in the Janu 
ary-March period. Steel for other con 
sumer hard goods will be held to be 
tween 50 and 60 per cent of require 
ments. Ninety six thousand tons of 


carbon steel and 22,800 tons of strue 


tural shapes wili hold the school eon 
struction program to about 50 per cent 
of the recommended e mstruction goal. 

ALUMINUM: Civilia: sers al- 
ready limited to 46 per cent of pre- 
Korean consumption will be cut an ad- 
ditional 17 per cent in the first quar- 
ter. Direct military requirements 
will absorb 40 per cent of the alumi 
num supply including over two-thirds 
of primary aluminum. With the de 
mand for aluminum about 175 per cent 
of the supply, Fleischmann forecast 
that many users will have to strugele 
along with mere “token deliveries” of 
about 15 per cent of what t] ey received 
in their best years. In agai denying 
that a “death sentence” for small 
aluminum fabricators is conten plated, 
Wilson hoped that those faced with 
1 per cent allocations will be able to 
“turn around and make substitu- 
tions of steel wnich is getting a treer 
supply. ... This gives him a chance 
to swing over. ...I do not think they 
are going out of business. They are 


too ingenious for that, thank God.” 
Fleischmann further stated that extra 
steel would be made available to any 
hard-pressed aluminum fabricators 
who could use it. 

COPPER: With the first quarter 
military and civilian demand for brass 
mill products between 170 and 180 per 
cent of supply, almost 80,000,000 
pounds higher than in the current 
quarter, civilian users of copper, held 
to »4 per cent of requirements in the 
fourth quarter, will find their supply 
reduced by 50 per cent in the first quar 
ter. Least essential copper items will 
be allotted in the neighborhood of 15 
per cent of their base period use, It 
Was estimated that there would be sub- 
stantial increases in the supply of 
steels and aluminum sometime before 
there was an improvement in the crit- 
ical copper supply situation 

NICKEL, MAGNESIUM, COBALT 
and other miscellaneous tals are 
being claimed by military production 
at rates of betwen 60 and 100 per cent 
of available supplies. 

On the brighter side, however, all 
indications point to a definite soften 
ing of the steel gr y mal ket. The high- 
Way robbery prices of a year ago have 
slumped otf to a degree where some 
brokers are having to unload steel at 
prices well below what they paid for 
it. For the past two weeks the Small 
Business Committee has had investiga 
tors in the Pittsburgh area and they 
report that by and large the steel in 
dustry is doing a good job of policing 
its shipments to keep them out of the 
hands of unnecessary middlemen. The 
United States Steel company, for in 
stance, has a former F.B.I. man with 
two assistants Whose job it is to keep 
track of its shipments so that they 
channels of trade 


stay in the normal! 
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Nickel has been tight and will con- 
tinue to be so, although since June, 
slightly larger amounts have been 
made available to producers of con- 
sumer items. As a result of Small 
Business Committee public hearings in 
Detroit and Washington, it is to be 
hoped that the considerable tonnage of 
nickel anodes which flowed into the 
grey market through loopholes in the 
price ceiling regulations will be re- 
direeted into legitimate channels. 

This much we discovered in our 
study of the nickel situation as it af- 
fects small users: 

There is an undeniable shortage of 
nickel, the burden of which is borne 
disproportionately by small business- 
men. 

Established distributors of nickel 
have loose understandings with their 
jobbers that all users of nickel shall 
receive an equitable share of available 
supplies, and that this generally is con- 
strued to mean 50 per cent of any 
user’s base-period allotment. 

These “gentlemen's” agreements are 
not strictly enforced. The record shows 
that small-businessmen who appeal to 
the maior distributors for more equit- 
able treatment are often referred back 
for relief to the very jobbers who are 
withholding from them their rightful 
share of nickel. 

This withheld portion of nickel, in 
the case of anodes for plating, is di- 
verted into the grey market and priced 
out of reach of the small users. 

In place of anodes, some small platers 
have been sold inferior grades of nick- 
el scrap at five times the market price. 

Prime anodes have been slipping out 
of the distribution back door and into 
the grey market “daisy chain” at suc- 
cessively higher prices until they are 
offered to large corporations, which are 
able to pay premium prices, or these 
off-color anodes are offered to desper- 
ate small businessmen whose only al- 
ternative to bankruptcy is to avail 
themselves of this under-the-counter 
merchandise. 

In the opinion of our Committee, 
these practices reflect credit on no one 
concerned. From the standpoint of 
those who divert the metal into the 
vrey market, it is a vicious system of 
profiteering Which no leniency can con 
done. 

We are of the opinion that the ex- 
ecutive agencies of jurisdiction, name- 
ly the Office of Price Stabilization, the 
National Production Authority, the De- 
partment of Justice, and the Bureau 
of Internal Revenue, should lose no 
time in taking vigorous action, wher- 
ever such action is reasonably indicat- 
ed, against any persons or companies 
which have contributed to the metal 
pricing abuses set forth in this report. 
I think I can point out to you one basic 
reason why small business has found 


it increasingly difficult to sell to the 
Government in 1951, Beginning about 
last January, there was a pronounced 
shift in the buying procedures of the 
military from formal, advertised bid- 
ding to the negotiation of contracts. 


Under the competitive advertised 
bidding procedure, as you know, small- 
er firms had been fairly successful in 
finding out exactly what the Govern- 
ment was buying, when it was being 
bought, and through which procure- 
ment office. Those who, utilizing this 
information, sold their goods to the 
Government, did so only because they 
were able to be competitive in quality, 
price and delivery with the larger con- 
cerns. Any business that came to them 
resulted from the exercise of real busi- 
ness acumen and not because they 
were small business. 

When, for security and other rea- 
sons, the military switched over to 
negotiating 90 per cent of all con- 
tracts let, small companies more often 
than not, found that they experienced 
the greatest difficulty in finding out 
what contracts were being negotiated 
until they had already been let. Like 
the papoose, they saw the contract only 
after it had gone by. 

By taking a specific example, let us 
briefly examine how negotiation works 
out in actual practice. Last March, the 
Ground Equipment Unit of the Air 
Force Procurement Division at Wright 
Field made a total of 72 awards. Sev- 
enty-one, or 98.7 per cent, were accom- 
plished by negotiation and covered an 
expenditure in excess of thirty-million 
dollars. 

Only one award representing 1.3 per 
cent of the procurement actions was 
made under advertised bidding pro- 
cedure and it was for an amount of 
$1,561. Of the 71 contracts negotiated, 
one source was utilized in each of 53 
awards, two sources were utilized in 
each of five awards, three sources were 
used in one award, five sources were 
used in two awards and more than ten 
sources were used in ten awards, On 
the other hand, in the one award by 
competitive bidding, 287 companies 
were sent invitations to bid. In April, 
purchasing records show that only 4 
per cent of all contracts dollar-wise 
were awarded by competitive advertis- 
ing. 

I think you will agree with me that 
this contrast between the two methods 
of purchasing amply illustrates that it 
is only through the maximum use of 
open, advertised bidding that we can 
hope to broaden our base of supply 
for military goods and services. At the 
same time, any of you who have sub- 
mitted bids on advertised procure- 
ments realize that even this procedure 
for the small company does not, in 
any sense, guarantee smooth sailing. 
There are procedural complexities 
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Which often made it difficult for small 
companies with limited resources to 
bid successfully. 

Businessmen have often complained 
to me, for instance, that delivery 
schedules seemed unreasonable; that 
they frequently are unable to obtain 
specifications and blueprints in time 
to submit their bids; that large pro- 
curements often are not broken down 
into sizes which permit handling by 
small companies and that they are oft- 
en not given sufficient time to arrange 
financing satisfactory to the contract- 
ing officers. 

Our Committee has strongly urged 
that contracts should be negotiated 
only when valid security questions are 
involved or when the items to be thus 
procured are so urgently needed that 
time is the desired factor. When it is 
imperative to use the negotiation pro- 
cess, the Committee feels that a report 
should be made public, showing the 
number of new sources utilized in each 
procurement action. This recommen- 
dation is obviously made to curtail the 
number of so-called “sole-source” pro- 
curements in favor of expanding the 
base of industrial supplies. Toward this 
same goal, the military has been re- 
quested to increase the number of split 
or multiple awards when large con- 
tracts are negotiated. This, of course, 
ties in with our belief that, so far, too 
little emphasis has been placd upon 
encouraging the formation of war pro- 
duction pools of small facilities. 

In all the major small business prob- 
lem areas, including contracts, prime 
and subs, materials, and problems of 
financing, there is good reason to be- 
lieve that more attention will soon be 
given to small business as an entity. 
You all know, I am sure, that in pass- 
ing the Defense Production Act of 1951, 
Congress included in this legislation 
what is known as the Sparkman-Pat- 
man small business amendment. This 
amendment establishes a separate ag- 
ency of Government named the Smal! 
Defense Plants Administration. The 
sole and single purpose of this organ- 
ization is to see to it that every and 
any small businessman gets a fair and 
equal opportunity to participate in our 
war or essential civilian production. 

A capable executive, General Telford 
Taylor, has assumed direction of this 
new independent small business agen- 
cy. I am confident that the time is near 
at hand when our smaller producers 
will have unmistakable evidence that 
they have, in the Small Defense Plants 
Administration, a powerful advocate 
in the councils of Government, They 
will have a friend upon whom they 
may call, not for special favors, but 
for a balancing of the scales for the 
elimination, in short, of the accrual! 
of advantages based on size alone. As 

(Continued on page 52) 
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Research 


Research is never satisfied! Belief in research possible better end products. Research devel- 

creates the vision and unceasing activity that oped the Dowieides—industrial germicides 

has guided the chemical industry to vast new and fungicides which enable industry to reduce 

discoveries. to the new and better products production sloppages, The many Dow agri- 

which serve so many. cultural chemicals which insure the health of : 

1915. possible America s breadbasket were ce veloped and 


improved by constant research. In facet. ail 
extract the light) weight) metal magnesium of 
from the brine pumped from Michigan brine 
debt to the research which made them 
wells. And in when Dow began extract- bl 
rossible. 
ing magnesium from the inexhaustible supply | 


in the ocean, the most important single part Dow research is comprehensive and continu- : 
used in the extraction process was the electro- ous. Nothing is too small to examine 

Iwtie cell... developed as the result of 28 nothing too large to explore. [tis Dow's 

vears of continuous research. Today, thousands sincere cony iction—borne out by over 50 years ay 
of engineers design and build everything from of experience—that the company can best 1 
airplanes to trucks with magnesium. the lieht- fulfill its funetion of usefulness by searchine 

est of structural metals. for more Ways to serve more people! 


Dow chemists developed Dowtherm, a heat 
transfer medium. whose use in industries such 
as nylon, plastics, food and many others makes 
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THE DOW CHEMICAL COMPANY | 
MIDLAND, MICHIGAN 
CHEMICALS 
INDISPENSABLE TO INDUSTRY 
AND AGRICULTURE 
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HOW WE HANDLE 


GOVERNMENT CONTRACTS 


AN ADDRESS PRESENTED BEFORE THE AFCA MATE- 
RIALS PROCUREMENT SYMPOSIUM AT CHICAGO 
ILLINOIS, OCTOBER 24TH 


By GLENN A. HUTT, Vice President 


Ferro Corporation 


It is a pleasure to be here today on this all important 
Materials Procurement Symposium, I find there is a definite 
lack of information on procurement and this probably 
leads to many extra headaches and difficulties for you men 
in the District Procurement Offices. 

To illustrate my point ... two weeks ago, a Vice Presi- 
dent in Charge of Sales of one of the largest metal fabricat- 
ing plants approached me in Washington and asked this 
question: “If we at Ferro thought this emergency was to be 
taken seriously and if we further thought it would last for 
any great length of time.”’ Here you see just how confused 
some of the executives of larger companies can be. You, 
in the Procurement Offices, surely know the answer to this 
question and probably think it is a little absurd. 


REVIEW OF WORLD WAR II 

I would like to review the history of our company start- 
ing back 10 years ago—before World War II. In 1941 our 
sales were approximately $44 million. At that time we 
had one plant in Cleveland, Ohio, plus 7 plants in the for- 
eign field: England, Holland, France, Canada, 2 in South 
America, 1 in Australia, plus sales offices in other import- 
ant countries. 

In 1941 our main product was porcelain enamel finishes 
for stores, refrigerators, washing machines, bath tubs, and 
so forth. We also made colors in a small way and were just 
entering the high baked synthetic field (paint). We had 
2 engineering divisions—one for the procelain enameling 
field and one for the pottery and clay fields. 

At the start of World War II we had absolutely no facil- 
ities that could be used for war work. Things looked very 
vloomy for Ferro right after Pearl Harbor and, at that 
time, several of our younger fellows joined—and, I am 
proud to say, several in the Chemical Corps and the other 
services, because we felt that the war work coming to Ferro 
would be ineagre and, to keep positions intact for the older 
nen, We made these enlistments. 

The important thing we did then is the same thing we 
are doing during this defense period; that is, we went out 
and looked for work and looked for the impossible things 
to do, 

Swinging from peace-time production of porcelain enam 
el and synthetic finishes in 1941, at the end of World War 
Il we were making the following materials: 

(1) Millions of pounds of NAPALM, plus the research 

to produce this material. 

(2) Loading the 500 Ib, GOOP BOMB, 

(3) Making a large percentave of the SMOKE MIX for 

loading smoke pots. 
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(4) Loading SMOKE POTS. 

(5) Grinding MAGNESIUM. 

(6) Producing a deadly poisonous gas—ARSENIC TRI- 

CHLORIDE. 

(7) Loading plastic cups with white phosphorus. 

(8) Producing millions of pounds of THERMIT. 

(9) Varied Research Contracts. 

We had 9 different plants working on these projects; at 
the same time our two engineering divisions were working 
on furnaces and kilns to be used by prime and sub con- 
tractors. 

BEGINNING OF KOREAN WAR 


June 1950—when the drums of war started to rumble 
Ferro did not wait for the services to come to us... we 
immediately started action to fight Communism and do 
everything possible in our small way to get the job done and 
get it done ina hurry. 

In June 1950 we were in the same position as at the start 
of the war—1941. We had no facilities for manufacturing 
munitions or materials of war. 

The first thing we did was to form a MOBILIZATION 
COMMITTEE made up of a Chairman, President of the 
Company, Director of Research, Assistant Director of Chem- 
ical Research, Manager of New Products Division, Director 
of Purchases, Executive Vice President and Manager of 
our Nashville Plant. With this committee we started to 
formulate our plans, set up our objectives and line up a 
program. The first thing we did to sell Ferro to the service 
was to publish this Manual on Industrial Mobilization which 
gives a very comprehensive picture. We took this Manual 
to the different services and contacted all District Procure 
ment Offices trying to find some place where we could start 
to produce defense materials. One thing that I want to 
point out here is that in a l0-year period our sales had 
grown by leaps and bounds and in June 1950 our sales 
were running about $35 million per year. With this tre 
mendous growth we have a problem of high overhead and 
personnel to be taken care of, if and when the cut came in 
peacetime production, 

When you stop to analyze the total procurement for the 
defense effort and where it goes, it is most amazing and 
poses a problem to companies such as Ferro, General Black 
has told you that the Chemical Corps can use only 10 per 
cent of peacetime products produced by U.S.A. in its total 
procurement program. From a report prepared by Na 
tional Conference Industrial Board on where defense orders 
are voiny, Wwe iind that for the period July 15, 1950 to 


(Continued on page os) 
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OFFICE, CHIEF CHEMICAL OFFICER, WASHING 

TON 20. 2.0. 

Chief Chemical Officer, Major General George Egbert F. 

Bullene 

Deputy Chief Chemical Officer, Brigadier General Charles 
E. Loucks 

Executive Officer, Lt. Col. Timothy C. Williams 

Comptroller, Lt. Col. John J. Hayes 

Legal Advisor, Lt. Col. Herbert K. Greet 

Chief, Personnel Division, Col. John R. Burns 

Chief, Materiel Division, Lt. Col. Claude J. Merrill 

Chief, Plans, Training and Intelligence Division, Col. Hug 

W. Rowan 

Chief, Research and Development Division, Col. William J. 
Allen, ax. 

Chief, Safety Office, Major Ned S. Weathers 

CHEMICAL CORPS BOARD, ARMY CHEMICAL CEN 
TER, MARYLAND 

President, Col. Ralph C. Benner 

ARMY CHEMICAL CENTER, MARYLAND 

Commanding General, Brigadier General William M. Creasy 

CHEMICAL CORPS RESEARCH AND ENGINEERING 
COMMAND, ARMY CHEMICAL CENTER, MD). 

Commanding General, Brigadier General William M. Creasy 

Chemical Corps Chemical and Radiological Laboratories, 
Army Chemical Center, Md.; Commanding Officer, Col. 
Fred J. Delmore 

Chemical Corps Medical Laboratories, Army Chemical Cen 
ter, Md.; Commanding Officer, Col. M. W. Bayliss 

Chemical Corps Engineering Agency, Army Chemical Cen 

ter, Md.; Commanding Officer, Col. C. L. Sayre 

Edgewood Proving Ground, Army Chemical Center, Md.; 
Commanding Officer, Lt. Col. John W. Fitzpatrick 


Montescue Moree 

ugway Proving Ground, Tooele, Utah, Commanding Off 
cer, Col. Donald E. Yanka 

CHEMICAL CORPS MATERIEL COMMAND, BALTI 
MORE, MARYLANI) 

Commanding General, Brigadier General Henry M. Black 

Pine Bluff Arsenal, Arsenal, Arkansas; Commanding Offi 
cer, Lt. Col. Harrison S. Markham 

Rocky Mountain Arsenal, Denver, Colorado; Commanding 
Officer, Col. Crawford M. Kellogg 

Edgewood Arsenal, Army Chemical Center, Md.; Command 
ing Officer, Col. David Armitage 

Deseret Chemical Depot, Tooele, Utah; Commanding Of 
cer, Col. Kenneth A. Cunin 

Midwest Chemical Depot, Arsenal, Arkansas; Command 
ing Officer, Lt. Col. E. A, Limbaugh 

Eastern Chemical Depot, Army Chemical Center, Ma.; 
Commanding Officer, Col. John P. Youngman 


N.W., Atlanta, Ga.; Commanding Officer, Capt. Alvin 
H. Bowles 


Boston, Mass.: Commanding Officer, Col. W. E. R. Sul 
livan 


Chicavo Chemical Procurement District, 226 W. Jackson 


Searle 


Bendixen 
New York Chemical Procurement District, 111 E. 16th St. 
New York City; Commanding Officer, Lt. Col. J. F 


Escude 


CORPS KEY PERSONNEL 


Camp Detrick, Frederick, Md.; Commanding Officer, Col. 


Atlanta Chemical Procurement District, 114 Marietta St., 
Boston Chemical Procurement District, Boston Army Base, 


Blvd., Chicago, Ill.; Commanding Officer, Col. Victor C. 


Dallas Chemical Procurement District, 114 Commerce St., 
Dallas 2, Texas; Commanding Officer, Lt. Col. Hans 5. 


San Francisco Chemical Procurement District, Oakland 
Army Base, Oakland 14, Calif.; Commanding Officer, 
Col. George W. Dorn 

Chemical Corps Procurement Agency, Army Chemical Cet 
ter, Md.; Chief, Lt. Col. James H. Batte 

Inspection Equipment Agency, Army Chemical Center, Md.; 
Chief, Capt. John Marrero 

CHEMICAL CORPS TRAINING COMMAND, FORT 
McCLELLAN, ALABAMA 

Commanding General, Brigadier General Leonard J. Greeley 

Chemical Corps School; Commandant, Col. Ragner E, John 
son 

Chemical Replacement Training Center; Commanding Off 
cer, Lt. Col. Lucius F. Lincoln 

CHEMICAL CORPS OFFICERS WITH THE ARMY 
FIELD FORCES 

Has. First Army, Governors Island, New York: 

Chemical Officer, Col. Walter A. Guild 

Has. Second Army, Fort George G. Meade, Md. : 

Chemical Officer, Col. Raymond T. Beurket 

Hqs. Third Army, Fort McPherson, Georgia: 

Chemical Officer, Col, R. D. McLeod 

Hqs. Fourth Army, Fort Sam Houston, Texas: 

Chemical Officer: Col. Donald Grothaus 

Has. Fifth Army, 1660 E. Hyde Park Blvd., Chicago 15, III. 

Chemical Officer: Col. H. B. Bramlet 

Hqs. Sixth Army, Presidio of San Francisco, Calif.: 

Chemical Officer, Col. S. E. Whitesides 

CHEMICAL CORPS OFFICERS RESERVE CORPS IN 
STRUCTORS 

FIRST ARMY AREA: 

Major Gordon W. Davis, NY ORC Instructor Group, Has. 
First Army, Governors Island, N.Y. 

Major Robert G. Lynch, Office of Sr. State ORC Instructor, 
Kearny Shipyards, Kearny, N.J. 

SECOND ARMY AREA: 

Major Raymond O. Manker, Delaware ORC Instructor 
Group, Wilmington, Del. 

THIRI) ARMY AREA: 

Major E. Escudero, South Carolina ORC Instructor Group, 
Broad and Chisholm Sts., Charleston, S.C. 

FIFTH ARMY AREA: 

Major John M. Kapp, Illinois ORC Instructor Group, Chi- 
cago, Ill. 

Capt. G. E. Allard, 310 Federal Office Bldg., Third Ave. 
and Washington Ave., S., Minneapolis, Minn. 

Capt. V. Deptula, Sr. Army Instructor ORC, 463 Federal 
Bldg., Detroit 26, Mich. 

SIXTH ARMY AREA: 

Major Gilbert J. Foster, California ORC Instructor Group, 
Los Angeles, California 

CHEMICAL CORPS OFFICERS ROTC INSTRUCTORS 

Canisius College, Buffalo, N.Y.: 

Lt. Col. Andrew M, Dunn 
Major John A. Cassidy 

Georgia Institute of Technology, Atlanta, Ga 
Lt. Col. Lewis A. Duerner 
Capt. John J. Connor 

Idaho State College, Pocatello, Idaho: 

Lt. Col. David V. S. Kirkpatrick 
Lt. Col. Warren T. Hunt 
Major Edmund W. Lewandowski 

Massachusetts Institute of Technology, Cambridge 89, Mass, 
Lt. Col. Woodrow W. Reagan 
Major Nat Giambelluca 
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| Ohio State University, Columbus 10, Ohio: Wake Forest Colle ee, Wake — N.C.: aBe 
| Lt. Col. M. A. Peerenboom Lt. Col. Joseph S. Terrell,. tamber' 
Major Bruce M. Whitesides Capt. Albert FE. V ernon, Jr. Line Ma 
i Purdue University, Lafayette, Indiana: THEATER CHEMICAL OFFICERS: tittle. A 
Major Leon A. Kief EUROPEAN THEATER: Col. Thomas H. James, Chemica) | Mason, 
| Major Ernest L. Knoll Division, Hqs. EUCOM (Rear), APO 403, ¢/o Postmaster, J Mathies 
| St. Peter’s College, Jersey City, N.J.: New York, N.Y. Velner 
Major Eugene J..Parreil FAR EAST COMMAND: Col. Jacquard H. Rothschild, | Merek & 
Major Thomas A. Isaacs Chemical Section, GHQ, FEC, APO 500, ¢/o Postmaste: Metal H 
t. Col PACIFIC THEATER: Lt. Col. James R. Champan, Cheni. 
cal Officer, U. S. Army Pacific, APO 958, ¢/o Postmaster, Monare! 
University of Delaware, Newark, Delaware: Yonsan' 
‘ Lt. Col. Chester Dombrowski San Francisco, Calif. Mundet 
Capt. Richard B. Elliott CARIBBEAN THEATER: Col. George R. Oglesby, Fort Nat : 
Vanderbilt University, Nashville, Tennessee: Amador, Canal Zone. Natio 
Major Kenneth W. Copeland HQ. U. S. ARMY, ALASKA: Lt. Col. Claude W. White =a I 
Capt. Robert P. Blackmore APO 942, ¢/o Postmaster, Seattle, Washington. \iagara 
Niagars 
\ ypco 
in Ine 
GROUP AND SUSTAINING 
Parsons 
Pemco ¢ 
THE ARMED FORCES CHEMICAL ASSOCIATION] Pick 
Abbott Laboratories, North Chicago, Ill. Federal Laboratories, Inc., Pittsburgh, Pa. goad ' 
Aerial! Products. Inc., Elkton, Md. Ferguson, H. K., Company, The, Cleveland, Ohio a : 
Affiliated Gas Equipment, Inc., Cleveland, Ohio. Ferro Corporation, Cleveland, Ohio a a RS 
Air Reduction Company, Inc., New York, N. Y. Firestone Industrial Products Div., Fall River, Mass. si sie 
Allen Manufacturing Company, Inc., Nashville, Tenn. Fisher-Price Toys, Inc., East Aurora, N.Y. ae , 
Allied Chemical & Dye Corporation, New York, N.Y. Fisher Scientifie Co., New York, N.Y. : jssiey 
American Aniline Products, Inc., New York, N. Y. Fluor Corporation, Ltd., The, Los Angeles, Calif. se 
American Cyanamid Company, New York, N. Y. Foster-Wheeler Corporation, New York, N. Y. 7 
American Stove Company, St. Louis, Mo. Fram Corporation, Providence, R. I. . ¢ 
i American Zinc, Lead & Smelting Company, St. Louis, Mo. Fraser & Johnston, San Francisco, Calif. ; 
| Armstrong Cork Company, Lancaster, Pa. Fuller, W. P., & Company, San Francisco, Calif. 
| Atlas Powder Company, Wilmington, Del. Gasket, Packing & Specialty Co., Ine., New York, N 
Baker & Company, Inc., Newark, N. J. Gates Rubber Co., The, Denver, Colo. 
Bastian-Blessing Company, The, Chicago, III. General Aniline & Film Corporation, New York, N. Y. —— 
Bastian-Morley Company, Inc., LaPorte, Ind. General Dyestuff Corporation, New York, N. Y. 
Bechtel Corporation, San Francisco, Calif. General Tire & Rubber Company, The, Wabash, Ind. DESER 
Bird Machine Company, South Walpole, Mass. Glyco Products Company, Ine., Brooklyn, N. Y. 
Blaw-Knox Construction Company, Pittsburgh, Pa. Goodrich, B. F., Chemical Company, Cleveland, Ohio 
Blickman, S., Inc., Weehawken, N. J. Goodyear Tire & Rubber Company, Akron, Ohio émene 
Bolta Company, The, Lawrence, Mass. Gray Stamping & Manufacturing Co., Plano, III. Pacific. 
Bowser, Inc., Chicago, Il. Green Colonial Furnace Company, Des Moines, Iowa Thess 
Bridgeport Brass Company, Bridgeport, Conn. Greer Hydraulics, Inc., Brooklyn, N. Y. annin 
Bristol-Myers Company, New York, N. Y. Grote Mfg. Co., Bellevue, Ky. and t 
Brown Company, Berlin, N. H. Gulf Oil Corporation, Pittsburgh, Pa. ent of 
Buffalo Electro-Chemical Company, Inc., Buffalo, N. Y. Haertel, Walter, Company, Minneapolis, Minn. anvas | 
Canfield, H. O., Company, The, Bridgeport, Conn. Hamilton Manufacturing Corporation, Columbus, Ind. ge she 
: Casco Products Company, Bridgeport, Conn. Handy & Harman, New York, N. Y. th re 
Celanese Corporation of America, New York, N. Y. Harshaw Chemical Company, The, Cleveland, Ohio mbs \ 
7 Central Foundry Company, The, Newark, N. J. Harvey Machine Co., Inc., Torrance, Calif. een bu 
Chamberlain Corporation, Waterloo, Iowa Heil Company, The, Milwaukee, Wisc. mpare 
Chicago Electric Manufacturing Co., Chicago, III. Hercules Powder Company, Wilmington, Del. ervicea 
City Chemical Corp., New York, N. Y. Heyden Chemical Corporation, New York, N. Y. re 18 
: Continental Oil Co., Ponca City, Okla. Hooker Electrochemical Company, Niagara Falls, N.Y pe 1S 
aa Crown Can Company, Philadelphia, Pa. Howell Company, The, St. Charles, Ill. ads of 
Curtis Industries, Inc., Helene, Chicago, II. Hyman, Julius & Company, Inc., Denver, Colo. Whe 
- Dexter Company, The, Fairfield, Iowa Industrial Rubber Goods Company, St. Joseph, Mich. ane) 
Diamond Alkali Company, Cleveland, Ohio International Nickel Co., Ine., New York, N. Y. 0000 
, Dow Chemical Company, Midland, Mich. International Silver Company, Meriden, Conn. Dey 
z Dunham, C. A., Co., Chicago, III. James Manufacturing Company, Ft. Atkinson, Wisc. part 
E. I. duPont de Nemours & Co., Inc., Wilmington, Del. Jefferson Chemical Company, Inc., New York, N. Y. hich 
Eaton Manufacturing Company, Cleveland, Ohio Kellogg, M. W., Company, The, New York, N. Y. ace 
Empire Stove Company, Belleville, III. Kold-Hold Manufacturing Company, Lansing, Mich. m 
Ethy! Corporation, New York, N. Y. Koppers Company, Inc., Pittsburgh, Pa. ach } 
Evans Research & Development Corp., New York, N. Y. Kwikset Locks, Inc., Anaheim, Calif. Miah le 


Pr 


aBelle Industries, Ine., Oconomowoc, Wisc. 
tambert Pharmacal Company, St. Louis, Mo. 
Line Material Company, Milwaukee, Wisconsin 
Little, Arthur D., Ine., Cambridge, Mass. 
Mason, L. E., 
Mathieson Chemical Corporation, Baltimore, Md. 
McInerney Spring & Wire Co., Grand Rapids, Mich 

Merck & Company, Inc., Rahway, N. J. 

Metal Hydrides, Inc., Beverly, Mass. 

Metal & Thermit Corporation, New York, N. Y. 

Milwaukee Stamping Company, Milwaukee, Wisc. 

Vonarch Aluminum Mfg. Co., Cleveland, Ohio 

Monsanto Chemical Company, St. Louis, Mo. 

fundet Cork Corporation, New York, N. Y. 

National Can Corporation, New York, N. Y. 

National Fireworks Ordnance Corp., West Hanover, Mass. 
Nesco, Inc., Milwaukee, Wisc. 

Niagara Alkali Company, New York, N. Y. 

Niagara Blower Co., New York, N. Y. 

Nopco Chemical Co., Ine., Harrison, N. J. 

Jin Industries, Inc., East Alton, III. 

Oronite Chemical Company, San Francisco, Calif. 


Company, Hyde Park, Mass. 


Parsons, Ralph M., Company, The, Los Angeles, Calif. 
Pemeo Corporation, Baltimore, Md. 
Penick, S. B., & Company, New York, N. Y. 
Pennsylvania Salt Manufacturing Co., Philadelphia, Pa. 
Pfister Chemical Works, Inc., Ridgefield, N. J. 
Pfizer, Chas., & Company, Inc., Brooklyn, N. Y. 
hileo Corporation, Philadelphia, Pa. 

llips Petroleum Company, Bartlesville, Okla. 
Pittsburgh Coke & Chemical Co., Pittsburgh, Pa. 
Pittsburgh Plate Glass Company, Pittsburgh, Pa. 
Rau Fastener Co., The., New York, N.Y. 
Reel, Benjamin, Products Inc., Cleveland, Ohio 
Rheem Manufacturing Company, New York, N. Y. 
Rohm & Haas Company, Philadelphia, Pa. 


Companies listed in bold face lette 


Rowe Manufacturing Company, Whippany, N. J 
Rudy Manufacturing Co., Dowagiac, Mich 

Shell Development Company, Emeryville, Calif 
Sheller Mfg. Co., Dryden Rubber Div., Chicago, | 
Sherwin-Williams Company, The, Cleveland, Ohio 
Shwayder Bros., Inc., Denver, Colo. 

Smith, Kline & French Laboratories, Philadelphia, Pa. 
Snell, Foster D., Inc., New Y ork, N. Y. 

Sprague Electric Company, North Adams, Mass. 
Standard Oil Company (Indiana), Chicago, III. 
Standard Oil Development Co., New York, N. Y. 
Standard Products Company, The, Cleveland, Ohio 
Stauffer Chemical Company, New York, N. Y. 
Stewart Die Casting, Chicago, Ill. 

Sun Oil Company, Philadelphia, Pa 


Tennessee Eastman Corporation, Ki 


Texas Company, The, New York, N. ¥ 


Toledo Steel Tube Co . The. Toledo. Ohio 
Ultra Chemical Works, Ine., Paterson, N. J 
Union Carbide & Carbon Corp., New York, N. \ 


"nique Art Manufacturing Co., Ine., Newark, N. J 


nited Carr Fastene! Corp Cambridge Mia 
Rubber Company, New York, N. Y 


United States Testing Co... Ine... Hoboken. N. J 


United States 


Iniversal Match Corp., Ferguson, Missouri 
Victor Chemical Works, Chieago, I] 

Vulean Copper & Supply Co., The, Cineinnati, Ohio 
Wallace & Tiernan Products, Ine., Newark, N.J. 
Washburn Co., The, Roekford, Ill. 

Westvaco Chemical Division, New York, N.Y. 
Witeo Chemical Company, Chicago, 

World Steel Produets Corp., New York, N. ¥ 
Wyandotte Chemicals Corp., Wyandotte, Micl 
Zaremba Company, Butfalo, N. ¥ 

Zenite Metal Corporation, Indianapoli Ind 
Zenith Plasties Company, Gardena, Calif 
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(Continued trom page 
tremendous task of filling chemical requirements to the 


These improvements have been the result of vigorous 
anning and energetic thinking on the part of the com 
and to accomplish a difficult and tedious task. Curtail 
ent of funds has hindered in part the plans to replace 
anvas covered storage and construct permanent type stot 
ge sheds of aluminum, but at this time 15 25’ x 300° sheds 
th removable tops, which permits cranes to pick up 
mbs with a minimum of time and effort expended, have 
een built at an estimated life expectancy of 20 years each 
mpared with 4 years that canvas covering is considered 
rviceable. In addition, 104 sheds have been built which 
re 18 feet in length and 110 feet in width and 24 which 
re 18’ x 250’. The 25’ x 300’ sheds will each hold 83 car 
ads of bombs. 
Wher completed, it is hoped that there will be 300 pet 
anent structures erected with an estimated savings of 
1,000,000 for the first ten years alone, 
Depot personnel in general, and the operations 
particular, are proud, as they may well be, of the record 
hich have been established—not only for the great strides 
ade bettering the operations but in fulfilling the mis 
the depot. Since the start of the Korean conflict 
Ach port eall has been filled on time. This alone is ai 


Viable record. It has taken a great many man hours, bot] 


military and civilian, to accomplish suel 
feeling of knowing we here at Deseret have done our part 
in the prosecution of the conflict in Korea 
dividual pride. 

Deseret does not have an extensive history due to the 
few short years of its existence, but in the little time it has 
been in operation, many happenings have proved its worth 
to the Chemical Corps and to the public in general as an 
installation necessary to the defense of our country—hbe 


it during a period of peace or war. 


BASTIAN-MORLEY CO., INC. 


LA PORTE, INDIANA 


Manufacturers of 
CRANE-LINE AUTOMATIC WATER HEATERS 
and 
CRANE-LINE BASMOR GAS FIRED BOILERS 
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ESTIMATING 
"KNOW-HOW" AND 
“CAN-DO” IN 
PROCUREMENT 
CONTRACTING 


By Colonel 
ALMON N. BOWES, CC, USAR 


Manager, Process Industries Division, 


Vv The Cornell Machine Company 


With a heavy defense program under way in an emer- 
gency without full war time control, with emphasis on 
formal bidding, with requirements differing in amount and 
urgency, the Contracting Officer has problems. 

Production is one of these problems. It is considered that 
for each important item to be procured there is needed: 

1. Sufficient related information to provide a base and 
insight to support the procurement procedure to be used 
whether by formal bids or negotiation. 

2. Thereafter for negotiated awards' means to determine 
which contractors are qualified sources for production. 

3. And for negotiated awards means to determine by 
forecasting which of the selected sources can meet produc- 
tion requirements. 

When this problem combines urgency requiring some 
measure of specialized production (i.e., not a peace-time 
item or one not previously produced in such quantities or 
at such required rates, or both) the justification for the 
decisions and awards requires yardsticks using applicable 
and correlated data which are pertinent and definitive. Un- 
fortunately, while the policies, laws, regulations and proce- 
dures state the desiderata in and resulting from the con- 
tract, the difficulties of these phases of the problem are 
the particular personal concern and responsibility of the 
Contracting Officers’. 

It is proposed that Knoeppel’s seven M’s, particularly 
the first six M’s, properly extended and implemented, be 
used as a pattern for this problem. Knoeppel, an industrial 
engineer concerned with improving efficiency and decreas- 
ing waste for manufacturers in private industry, broke 
down all such manufacturing :—organization—operations 

~requirements—into seven fundamental factors: 
1. Materials 
2. Men 

3. Machinery 

1. Methods 
Plant and Production 

>, Management 

6. Money 

7. Markets 

Knoeppel emphasized the value of balance in these M’s 
in operations with the responsibility on Management for 
preventing or overcoming deficiencies and excesses. A 
serious or continued deficiency in any M distorts the com- 


pany’s operations, ccsts, output and profit. (It is not likely 
that an excess in any M will be a major source of difficulty 


under current conditions). As will be noted hereafter, it 
Management that provides “Know How.” 

Thus in applying Knoeppel’s M’s for evaluating prospe 
tive contractors (including their important sub-contyg 


tors) and their proposed productions, the Contracting Of 
cer can set up for determination or estimating and modif 
before, during and after negotiation as may be pertinent: 
1, Minimum requirements and time allowable to obtaiy 
organize for production (“make ready’) Materials, May 
power, Machinery (tools and equipment), and Methods. 


2. Adequacy and relative competence of low bidders 


among a group in negotiation (add Management ap 
Money to the first four M’s.) 

4. Specific deficiencies and how to obviate them to th 
extent necessary and in allowable time, (Forecasting). 

Some of the obvious deficiencies to be expected in ev) 
tractor’s proposals apart from gross blunders are: 

Inability to secure firm commitments from reliab) 
sources for specific Materials, Machines or tooling a1 
equipment. (How much or how many, from whom, wher 
and when.) 

Unrealistie estimating in labor recruitment and train. 
ing. 

Unrealistie estimating of “make ready’—the time re. 
quired for the physical organization of the plant or parts of 
it to be used for material reception and storage, in-plant 
transportation, setting up production lines, inspection sta- 
tions, packaging and storage areas, ete. 

Unrealistic estimates of unit operations such as output 
per machine or per unit operation per hour or per shift. 

Optimism on unproven Methods for meeting require 
production rates. 

Failure to estimate tool wear, spare tooling, down-time, 
and special maintenance problems. 

Unrealistic estimates in money and time to obtain dies, 
jigs, fixtures and gauges. 

Failure to properly and thoroughly check sub-contractors 
including over-commitments. 

Failure to provide adequate inspection stations, specia 
test equipment and competent personnel. 

Failure to realize the need for and to obtain on time 
necessary specialists for supervision of production and in- 
spection, and for the Management staff. (These are alread) 
in short supply.) 

It is of interest in looking for deficiencies to note what 
contractors write themselves out of a possible contract by 
being too conservative. It is the enthusiastic optimist wh 
tends to promise too much too soon, To this extent, a qual 
fied proposal may, on analysis and what the C.O. know: 
be the better one for the Government. 

Hence, for his yardsticks, particularly for Materials an 
special Machinery, equipment and tools, the Contracting 
Officer needs a very good picture indeed of the sources 0! 
supply for these essentials and which sources can delive! 
the quantities within the time required. (This for somé 
critical materials may reach into components for products 
which the Materials producers themselves cannot contro 
or lack certainty.) 

Since the Contracting Officer is not Superman  himsel! 
(regulations and procedures to the contrary) he cannot 
personally set up these yardsticks for minimum require 
ments or as detailed check lists for probing each M in thi 
necessary breadth and depth. 

Such an operation for a heavy or urgent item or progral 
is a staff (group) operation. A temporary group with ! 
chief may be organized from the Procurement Division an 
the Procurement Planning Division as qualified personm 
are available. 

Much necessary data is obtainable from Procureme?! 
Planning (District), from other Procurement Districts 
and by direct calls on Industry. 
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If it is contended that too much “pick and shovel” work 
s involved, the rebuttal is that the burden is eventually 

re onerous on a Procurement District in trying to get 
it delayed production from and increase the output rate 
fa delinquent contractor. 

For new “rush” items, where the formal Procurement 
Planning becomes a current Procurement activity, such 
tam work is mandatory. Perhaps Superstrong, Inc.’ is 
ble and available. Even so, recalling something from 
W.W. Il, this situation needs some probing. Sometimes the 


Superstrongs make mistakes, take too much for granted, 


and if well-loaded with defense work may be spread out too 


thin in spots in the lower echelons affecting production. It is 
ertain that it is always to be our contract that has the 
ugh going! 

The evaluations thus far largely resolve into checks of 
r probing into along with some arithmetic and the calen 
ar, the particular whats, hows, from whom, where, and 
vhen of the first four M’s, and those of the cures, if any, 
for these deficiencies. 


For smaller companies the evaluation of Management 


as it is affected by intangibles can present some difficulties. 


It may be conceded that what any contractor is doing, 
rmay have done in producing one item, is no warranty 


that he will do better or worse on another item, or for 


that matter, on more of the original item. To paraphrase 


Lord Nelson—‘In a sea fight, something must always be 
eft to chance.” So in this type of contracting “Some factors 
an not be fully measured or guaranteed.” The problem 
uld seem to resolve into degrees of adequacy and risk 
easured against the procurement objective. 

As to Management, any company worth considering can 
rovide a certified financial statement, usually a credit 
ating, a brief factual history of the company’s activities 
iid accomplishments, risks taken and rewards therefrom. 
These can be checked with banks, customers and suppliers. 
Likewise, to bi expected is the business or professional 
ackground of the key personnel which also can be checked. 

It was ably pointed out in a recent discussion of this 
hase of the subject that when Management needs credit 
for its enterprises, Credit, apart from the calculated busi- 
ess risk, is a tangible reflection of Character. To push it 
further, character in business may be defined as the in 
tangible profit or loss resulting from risks taken and dif 
ieulties overcome. It has been well said, “There is nothing 
timid as a million dollars.” 

To illustrate with two examples: In ’42 a prospective 
mtractor in presenting his business history showed prior 
} the Depression a good growth. The Depression forced 
is company into reorganization (77B) after which the 
mpany again made progress. The D & B report noted 
that this company following the reorganization voluntarily 
epaid every dollar lost by every creditor by the reorgan- 
zation. It isn’t difficult to go along with a company such 
48 this. 

In contrast, in ’44, a program having been worked out 
vith Small War Plants Corporation, one rejected contender 
omplained to a Congressional Committee that he had not 
tceeived proper consideration. As the S.W.P. was carrying 
the financing load (working capital and expensive machine 
‘ools) the decision to reject had been theirs. The letter in 
eply to the Committee’s secretary was in substance “ 
the record of this company’s management shows a poor 
oral and financial risk.”’ (Squawk squelched.) 

There are other supplementary methods of estimating 
Management which require a high degree of professional 
ompetency. One is a report on the plant in its current 
berations—working conditions, housekeeping and main 
‘nance, quality of machinery and equipment, accident rate 
and record comparable with others in same work. Another 
San estimate of the added work load resulting from the 
mtract, the number and capabilities of the Staff and 


operating personnel under Management and their ability 
to carry this load. 

Another, requiring expert appraisal, is Labor Relations, 
currently and with a forecast thereof. 

It is difficult to consider Management without Money 
as an essential material for a specific contract. It is con 
sidered as fundamental that any Company which cannot 
sustain some losses and still provide in stride ample work 
ing capital should supply on request a budget estimate of 
anticipated expenditures and receipts. The Army loan 
policies and procedures properly implemented can provide 
needed extra working capital for many good contractors. 

It is recalled that one persistent sales manager seeking 
a proposed contract was asked for such a budget. The 
Treasurer, accordingly presented one well broken down on 
how much, for what, and when, From detailed discussion it 
Was agreed that an Army Advance Payment up to 20% 
of the contract value would be necessary before payment 
on the first shipment could be made, Also the production 


forecast was moderately revised, substituting some cold 


realism for warm enthusiasm, 

“Know How” in the Knoeppel pattern is a possession of 
Management. The writer has some dislike for the expres- 
sion, not because it doesn’t exist in large quantities in 
many organizations, but because it is used too loosely. A 
reasonable basis for assigning “Know How” to a Manage- 
ment as a substantial factor is deemed to be 

a. A previous record of satisfactory production of the 
item in question at a similar rate, or 

b. Previous or current record of production at the sam 
or higher rate of an item equally complex and precise. 

Short of a or b there are elements of risk which on prob 
ing may be bearable. It is recalled that one modest but 
urgent item early in ’42 was awarded on the “Know How” of 
one man, no organization, excellent credit and business 
character, insufficient working capital, no plant. He rented 
a thoroughly adequate plant for two shift operation, ob- 
tained a labor allotment, an advance payment loan and did 
very well on his production and in time. There was consider- 
able savings as against other informal bids. If this one and 
only key man had had an accident, then what? Such awards 
are not commonly recommended if the Contracting Officer 
is to get some sound sleep and avoid ulcers. 

There is a lot of potential ‘Know How” to be recognized 
in Managements’ willingness to risk much to profit relative 
ly little. What one manufacturer has done may very well 
be done equally well or better and perhaps for less by 
another. This has been true on occasion by manufacturers 
who were, and some who were not peacetime competitors. 
The production records of W.W.I and W.W.II are full of 
accomplishments by manufacturers who took on the produc- 
tion of items entirely foreign to their regular business. 
“Needs must when the Devil drives” is one answer, the 
better one is that heavy defense programs offer many com- 
panies an opportunity to operate on a scale which their 
normal markets do not require. When Management multi- 
plies the possible risks by three, then cuts the possible profit 
by two and still says yes, the odds, after probing, may well 
be in the Contracting Officer’s favor. For such prospective 
contractors the critical factors may be the availability and 
cost of special machinery or equipment, special personnel, 
and the timing involved. (Products requiring highly spe- 
cialized equipment, methods, and related materials for their 
processing should rate and receive preferential negotia 


tion). Otherwise, the requirement may well be split to de 
velop a second or third source if necessary or advantageous 
to the Government. 

If it is conceded that “Know How” needs tangible evi 
dence of its existence, something else is needed to sum- 
marize the desired productive capacity. Hence, “Can Do” 


(Continued on page 49) 
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ap The following 
| fA are being processed in 
VULCAN: built Plants & Equipment: 


ALCOHOLS 
ESTERS ALDEHYDES ETHERS 
KETONES  GLYCOLS ACIDS 
CHLORINATED HYDROCARBONS 
HYDROCARBONS DDT PHENOLS 


OTHER CHEMICALS 


uy 


WuLcan CINCINNATI 
ENGINEERS and MANUFACTURERS — 
OF PROCESS PLANTS and EQUIPMENT 


THE VULCAN COPPER & SUPPLY CO. 
General Offices and Plant, CINCINNATI 2, OHIO 


PHILADELPHIA - BOSTON - SAN FRANCISCO - BUENOS AIRES 
VICKERS VULCAN PROCESS ENGINEERING CO., Lid., MONTREAL CANADA 


BIOLOGICAL WARFARE 


(Continued from page IS) 


such conditions should be easy to reproduce. By utilizing 
atomizers or other disseminating devices, even greater CO! 
centrations of infectious clouds could be produced. Relatiy, 
ly simple equipment which could be carried in an ordinay 
Suitcase would be sufficient to enable a saboteur to Co! 
taminate the air of any enclosed space where people ¢o 
gregate, and could cause an attack-rate of disease as hig 
or higher than that observed in the laboratory epidemic 
which periodically oceur. 

These same principles apply, only on a larger scale, { 
the use of aerosol clouds over cities. Specially designe 
bombs, shell, or other types of disseminating devices dis 
charged from enemy aircraft or from warships offshor 
could create large clouds. Under not too uncommon weathy 
conditions, such clouds would remain close to the groun 
and, like pollen, diffuse with the wind over wide areas an 
for many miles, or, like smog, hang over a city for hours 

With disseminating devices of a reasonable size, relatively 
small amounts of material could establish very widesprea 
clouds of high concentrations of agent. The problem of 
dissemination would appear to be one of practical technica 


development rather than one requiring any new or undis- 


covered scientific principles. It would seem entirely possibl 
that the percentage of casualties among those exposed ti 
such a cloud attack might approach that which could b 
produced from the overall contamination of a building by 
sabotage. 

Our long familiarity and understanding of epidemics 
caused by contaminated water and food supplies makes it 
easy for us to understand how a purposeful contaminatio: 
could occur, We had long and bitter experience with typhoi 


fever until our standards of purity and maintenance of 


safe water supplies were universally established. Th 
amoebic dysentery epidemic in Chicago during the Centur 
of Progress exposition is merely another example wit! 


Which we are all familiar of the hazards presented by a 


relaxation of our safeguards against such diseases. 
The intentional introduction of a relatively small volum 


of a highly concentrated suspension of a pure BW agent 
could effectively contaminate a large part of a water dis- 


tribution system. The principles of back-siphonage are s 
widely known that any plumber or person with a minimun 
of sanitary engineering training could introduce with eas 
such a mixture at many points along a water distributio: 
system. The exact point of the introduction might be exceed 
ingly difficult to locate. Of course, a greater number of 
casualties would be expected than would occur in accidenta 
waterborne infections because of the greater dosages 0! 
agent which would be received by consumers. 

In a like manner, foodborne epidemics are well under- 
stood. These usually result from the contamination of 
certain types of warm or moist foods that provide adequat 
growth conditions for the BW agent. While the number o! 
organisms may be small to begin with, the final concentra 
tion in the food actually eaten may be tremendous becaus 
of the opportunity for growth in the meantime. In severa 
reported foodborne epidemics of typhoid fever, a majorit) 
of the persons consuming the contaminated food were af 
fected. This indicates that high concentrations of bacteria 
could overcome much of the natural resistance which th 
normal population may have. We ean readily see that 
saboteur might inject a high concentration of certain 1! 
fectious agents into the right food at the right time, an 
could almost certainly produce results with high attacs 
rates among those who consume it. In the field of sabotagt 
our potential enemies have capabilities not shared by oul 
selves and our allies. 

One’s imagination is almost unlimited when one considers 
the wide variety of possibilities and potentialities of this 
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rm of warfare. The only limitations of consequence result 
from the accessibility of such food and water supplies to a 
subversive agent and the limited distribution of any single 
food or Water supply. 
It should be noted that such sabotage methods would not 
ecessarily be limited to the use of living agents. Certain 
acterial and vegetable toxins or any of a wide variety of 
chemical poisons might be used. Biological agents, however, 
ave certain distinct advantages from a saboteur’s point 
f view since the incubation periods of the biological agents 
ary from days to weeks, and would enable him to “Do His 
Business” and disappear, leaving few clues. The more im 
diate effeets of the chemical poisons might make his 
‘hances of detection too great. 
Our best method of assuring that this or any other new 
oncept will not be used against us is for all our real ot 
otential enemies to know that as @ winimuin We are Cap 
able within the limits of scientific knowledge of defending 
irselves adequately. 

One of the best defenses against a bacteriological attack 
sa qu eck, reliable detection system so that appropriate 
public health organizations may swing into action promptl) 
and initiate antibiotic, chemotherapeutic and other appro 
priate control measures. Clearly, the initiation of such w ide 
spread control procedures will be no small task. Until 
recently, standard procedure for detecting these organisms 
1 water required four days. However, the chemical corps 
ecently completed development of a revolutionary detec 
tion device around which a workable defense can be built. 
t consists of a very thin filter which will trap bacteria, 
ermitting their identification within 15 hours, or one-sixth 
the time previously needed. There is still a need to develop 
nore and speedier specifie tests for all potential biological 
varfare agents. Both the chemical corps and the public 
ealth service are vigorously pushing such development. 
An ene my attack which would create a long-range effect, 
mpared with the more immediate ones produced by in 
fecting the human population, might be directed toward 
nfecting our domestic animals with exotie diseases not now 
resent in the United States and, as a result, cutting down 
ir meat supply. The damage that such overt or covert 
attack might produce is indicated when one considers the 
st of bringing the recent outbreak of foot-and-mouth 
lisease in Mexico under control. This outbreak resulted in 
the loss of more than one million animals and produced 
a joint economic loss of two hundred million dollars to 
Mexico and the United States, This disease and the equally 
langerous rinderpest are highly contagious and would 
spread rapidly from herd to herd. The answer to this threat 
ies in strengthening our existing animal disease control 
rganizations. There is a continuing need in the veterinary 
field to develop new and improved vaccines; many agencies 
ire currently cooperating in such development. 

Our crops may be similarly vulnerable to attack by 
exotic biological agents not now a problem in the United 
States, Enemy aircraft or saboteurs could introduce de 
tructive plant diseases and pests into our corn and wheat 
belts, which might be difficult, if not impossible, to bring 
inder control before the year’s crop was ruined. Here, too, 
the answer to the threat lies in strengthening our existing 
rganizations for the control of plant diseases so outbreaks 
tay be promptly reported and control measures initiated. 
The development of additional disease-resistant plant 
arieties is one facet of the defensive picture which is re 
tiving the attention of many cooperation agencies. 

I have attempted to present to you a few highlights of 
actual information about biological warfare, unadorned 
yY sensationalism or exaggeration. Its possibilities are 
tvreat—_let no one be misled on that score—but they are 
irightening only if we give way to panic or if we fail to 
nsure that we are ahead of any other nation in knowledg* 


ind preparedness in this field, 


A DEPENDABLE 
SOURCE OF SUPPLY 
FOR OVER 65 YEARS 


STAUFFER CHEMICAL CO. 


420 Lexington Avenue 
New York 17, N. Y. 
221 North LaSalle Street 
Chicago I, Illinois 
424 Ohio Bidg., Akron 8, Ohio 
824 Wilshire Boulevard 
Los Angeles 1/4, Calif. 

636 California Street 
San Francisco 8, Calif. 
North Portland, Oregon 
Apopka, Florida 
Houston 2, Texas 
Weslaco, Texas 
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SIGN OF THE BEST BUY 


: Tesltd and Proved : 
: SPRAYERS and DUSTERS : 


For almost half 
acentury... 


Hudson has filled the most exacting mili- 
tary, agricultural and industrial require- 
ments. 

Our engineering and production staffs are 
qualified to help you on any problems in- 


volving spraying and dusting equipment. 


H. D. HUDSON 
MANUFACTURING COMPANY 


589 East Illinois Street 


Chicago 11, Illinois 


of ‘Know 
means Lessmann! 


When You Have a Loading or Moving Job You Want a 
Machine Built To Handle It! 


Now, after 32 years of shovel manufacturing LESS 
MANN has developed the one and only real power 
hovel, not reliant on traction. Why ram and bang a 
tractor unit to pieces wh it isn’t necessary The 
LESSMANN HF106, perfected in 1944, has prover 
itself under the most rugged conditions 
eas nn, 1. The only real Power Shovel 
4 good load handled easily Will dig 12°" below wheel level 
; it yround 
and quickly Loading from s. Digs in on level ground : 
rock pile Shovel was loaded 4 Forty-two inch forward sweep 
without spinning wheels. Try arries 1 ele ur 
that with any ott type loader ¢ soads shovel at any heigh 7 
7. Us is shovel at 42” from tractor at 


Higher dumping clearances available 
% Double shovel cont 
Shovel locks 1 vading positior 
10. Full tilting backfiller blade 

11. No ramming to load shovel 


12. Loads shovel without traction 
14. Sixty per cent greater loading power 
14. Ford V8 Industrial Motor gives 50° urplus of 


power under traction eonditlor 


. Compare the Lessman. It has power-to- go and power 
Loading coal while standing to-do. It's complete. It's built to last. It is the ma 


Hil. Retract the load for mov chine for you. SOME DISTRIBUTOR TERRITORY 
ing or Hauling coa ee ) 
cleaning yards OPEN 


NFG.CO. 


DES MOINES 
IOWA 


CONTROLLED MATERIALS PLAN 


(Continued from page 34) 


vate industry that produces these critical materials to 
meet the situation today? I have already described what 
is being done to provide a real and lasting solution—that’s 
to increase production and supply, to provide the addition. 
al metallics, the basic material smelting and refining and 
refinishing facilities that go into the complex of manufac. 
turing steel in its various product forms, copper in its forms, 
and aluminum likewise. 

In addition to this long term solution which your goverp- 
ment has aided in various ways, through the inducements 
of the tax amortization program and through utilizing the 
allocation mechanism to see that steel goes to steel com. 
panies to produce more steel. In addition to that approach to 
the problem, the government and the producers of these 
controlled materials are working together to develop and 
perfect a system that will distribute or allocate these ma- 
terials, in the face of this shortage, so that they are pro- 
duced and delivered in the shape and forms and at the 
time and to the point that will best meet the defense needs, 
and serve the public interest. That scheme and that system 
is, of course, the Controlled Materials Plan. It was devel- 
oped in World War II when we found then as we found 
again this year, that a reliance upon priorities would be 
inadequate. Fundamentally it’s a system of complete al- 
location. Many have asked “Is it necessary?” To that the 
answer is an unqualified affirmative. It was the considered 
judgment that you could not rely on priorities to effect the 
huge distributive task at hand. 

What is the Controlled Materials Plan? The show of 
hands earlier indicated that it would be a little redundent 
for me to attempt to describe it here in general terms to 
those of you who are familiar with its details, so I will 
pass it except to answer what I know is a question in most 
of your minds, Is it going to work? Is it failing badly? Is 
it flagging? Will it improve in the months ahead? I can give 
you the opinion of a man who, I think has more of a feel, 
more experienced, in this area than any other single man 
in the country today and I refer to Manley Fleischmann, 
the Defense Production Administrator and the Adminis- 
trator of the National Production Authority. Mr. Fleisch- 
mann told the Joint Session of the Senate Banking and 
Currency Committee, and the Senate Small Business Com- 
mittee and the House Small Business Committee: 

“The fact that we knew we were going to reach a period 
like this is the principal reason why we introduced the 
Controlled Materials Plan. All of us who lived through the 
World War II experience in installing comparable systems 
for controlling distribution of critical materials knew that 
CMP could not be introduced and become fully effective 
overnight. We anticipated that the initial quarter of opera- 
tion (the third quarter) would be confusing in many ways. 
The transition from a simple priority system to a plan of 
controlled allocations could not but be difficult, Neverthe 
less in our judgment the step had to be taken to get read) 
for the kind of situation we face in the coming quarter 
the first of 1952. We had to install the machinery that 
would channel materials according to decisions dictated by 
the urgency of the mobilization effort. I take satisfactio! 
in reporting that progress in making CMP an effective 
mechanism for distributing searce materials has been much 
more rapid than in World War II. The third quarter was 
full of difficulties, as we expected. Many of these have 
now been cleared out of the way. The old priority-author 
zation authority has been washd out of the system. We al- 
ticipate that in the fourth quarter the number of unplacet 
orders reported by those who hold CMP allotments wil 
rapidly diminish. I cannot promise you that every CMI 
allotment will find a place in the schedule in the fourt! 
quarter, but we will more closely approach that objectivt 
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na very substantial way in the first quarter. Against this 
background (says Mr. Fleischmann) I am confident that in 
the first quarter of 1952, CMP will be a fully effective 
for distributing materials. Allotments issue. will 
be in balance with the abilities of the mills to ship. We 
will have a working tool for seeing to it that materials go 
where they are needed to achieve the goals of the mobiliza 
tion program.” 


systen 


I'll not pause to outline the details of how CMP works 
to help you as an A-product producer nor how CMP helps 
the so-called B-product producer, or how it works to pro 
vide adequate maintenance, repair and operating supplies. 
I do want to touch, however, on how CMP helps to serve 
the small manufacturer. The small manufacturing enter- 
prises of this country, of course, have the roughest going 
ina time of shortage such as this. They are the ones most 
likely to be cut short in the race for supplies. All of us 
in NPA are convinced that without the CMP mechanism 
for the allocation of basic materials, smaller concerns would 
be left at the post. The steel mills are able to continue the 
production of their regular product mix, this regulation 
makes available to the small producer the same steel 
supply which he customarily found that his warehouse 
supplied. CMP regulations provide for self-certification. 
The quarterly limitation on the self-certification privilege 
makes it small, but it does provide for the requirements for 
a surprising number of firms. An important feature is 
that it avoids paper work for the small manufacturer. We 
have also provided for the handling of the 105 field offices 
of the Department of Commerce of the so-called small cases, 
which under the present arrangements call for 100 tons 
f steel, 1,000 pounds of 
aluminum. I’m happy to tell you that this small case pro- 
cedure may be broadened to make it possible for many more 


4,000 pounds of copper, and 


of you to transact your business here in Chicago at the 
field office or regional office, rather than have your paper 
processed through Washington. That enlargement between 
the cut-off between the Washington operation and the field, 
will not be available for the first quarter but we hope it 
will be for the second. 

In conclusion, let me say that hard and painful as this 
all may be to you individually in your business, we still 
must bespeak your understanding of what your government 
and country as a whole is trying to achieve. Without this 
inderstanding we are fearful that as the bite of this de 
fense effort begins to hurt, if the international scene should 
appear to become a little bit more placid, there will be a 
tendency toward a letdown in this defense program. It 
would be nothing short of tragic to slacken off and lose 
the ground we have gained. No matter what happens 
abroad, we are committed to at least the minimum goals of 
this program. 

We depend very heavily upon you business leaders and 
your committees to understand in addition to what is hap- 
pening to you individually, the objectives of the total pro- 
gram, to appreciate, when the sacrifice is asked of you, that 
there is a good reason for it and that when controls are 
applied that it is for a good reason. I can assure you that 
nobody will be happier than Mr. Wilson, Mr. Fleischmann 
and many of the others of us associated with them, when 
this period of controls can be over. But we do depend upon 
vou to understand that in something as huge as this de 
fense production program, there are bound to be mistakes, 
there is bound to be a great deal of confusion and that 
that does not necessarily prove that the program is being 
‘un without efficiency or without sense. We all have a great 
leal at stake in the program, and I don’t think it’s asking 
too much to grit our teeth and take this temporary time of 
shortage and strain, try to survive it somehow, and have 
the hope that sometime in the not too far distant future 
that we can live again in well-being and in confidence and 


nsome degree of peace. 
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The facilities listed below and the special techniques in 
volved have been developed through forty years of ex 
perience in the manufacture of industrial chemicals. Over a 


hundred regular products and many more research products 
have been made available through these process facilities 


TYPES OF SPECIAL FACILITIES 


. Hydrogenation . 
. . . Sulfydration 
. Hydrochlorination . . 


Chlorination Esterification 


Phosgenation Metallic Chlorination 
Fluorination 

The Hooker Company is a basic manufacturer of chlorine, 
caustic soda, muriatic acid, chlorobenzols, sodium sulf 
hydrate and many other chemicals of large commercial 
volume. Your inquiries for production information are in 
vited. Write for a copy of Bulletin 100, General Products List 


Hooker Electrochemical Co. 


40 Forty-seventh Street, Niagara Falls, N. Y. 


New York, N. Y. © Wilmington, Calif. 
Tacoma, Wash. 


BAYSHORE INDUSTRIES, INC. 


Manufacturers of 
CUSTOM DIPPED AND SLUSH CAST 
RUBBER PRODUCTS 
and 


AMERICAN POWDER DIVISION 


OF BAYSHORE INDUSTRIES, INC. 


Manufacturers of 
PYROTECHNICS AND LOADING 
AND ASSEMBLING MUNITIONS 


ELKTON, MARYLAND 


KNOW-HOW AND CAN-DO 


(Continued from page 


is offered, defined as a summation of desirable “Know How,” 
competent Management with adequate Money, Machinery, 
Methods, Man-power, and Materials, all on hand or avail- 
able in time. 


The extent, if any, to which the lowest bidder on formal 
bid procedure may be checked and probed, and the use 
of such resulting determinations as a cause for rejection 
will probably require approval by higher authority in 
advance. 

This “headache” has been wryly described as “distinguish 
ing” between all black cats and all white cats with black 
markings (not so easy); between gray cats with white 
areas and white cats with gray areas (tough). The as- 
sumption in the simile is that the lighter colored cats 
will jump quicker and farther when prodded. (It seems 
the other C.Os get all the pure white cats). 


Fictitious. 
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CIVIL DEFENSE 


utilit 
| (Continued from page 14) capal 
sponsibility which, as has been stated, tt ‘to 
is to ‘““——-provide necessary coording. orga) 
tion and guidance——” as well as “— resper 
—necessary assistance ” to States affai! 
and their political subdivisions. It 
| In order then to actually contribute signm 
something which will be of practica| group 
' value to the Civil Defense organiza- an act 
tions which are being set up at all by re: 
levels; State, county, municipal—and sites 
i aimed particularly at the Engineering ably n 
Services, the Federal office has under- ae 
taken to prepare a series of Manuals meer 
! which will explain what should be done We 
in each of the several areas of respon- 
j sibility in order to properly handle das 
their assigned task. A cl 
At present, we have in course of _ 
| preparation, the following Manuals: a 
1. Protection of Storage Facilities ince 
for Chemicals, Gases and Flam- Rn 
mable Liquids in Disasters 
: 2. The Utilization and Control of vastate 
Streets and Highways Under a prod 
| \ Disaster Conditions Only 
| f S 1. f 3. The Emergency Clearance and should 
Repair of Streets and Highways pair of 
Hydraulic Swivel Joints help to simplify design ee ee 
4. The Emergency Repair and Chlorit 


Operation of Water Facilities in confine 


With CHIKSAN Hydraulic Swivel Joints Disasters ape 
. . . Or ig ¢ 
you can design and build flexible hydraulic 5. The Emergency Repair of Hos- sieahas 
lines to handle pressures to 3,000 psi... and pitals, Community Facilities Ange 
thereby gain advantages not obtainable by from i 
any other method. A typical example is the . BS slate deman 
Ermold Automatic Case Unpacker. Attack must 
CHIKSAN Hydraulic Swivel Joints make 6. Sewage and Waste Disposal in further 
possible sharp bends, thus permitting instal- Disasters 
lations where space is limited. They elimi- and eve 
Mae falls with nate drag and snag. In addition, you get itself. 
: turning movement taking place with uniform low operating torque, strength and Power Facilities Simil 
CHIKSAN Swivel Joints. safety under all conditions. All-metal tubing 8. The Emergency Restoration of [tribute 
assures longer life. Gas Utilities ' 
1as to-day 
| There are 5 Basic Types of CHIKSAN : 
yp ‘ ] f A 
> > y 4 re 
Swivel Joints —a Type for every purpose. The Emerge Re 
CHIKSAN Engineers will gladly cooperate Transport Facilities Under Dis- J ger of 
with you in selecting the correct Type... aster Conditions widely 
either standard or of special design... for be fat: 
your specific requirements. 10. The Eme of case 
road Facilities in Disasters ne 
, with 60 
/j a) Basic Type Swivel Joints—for pressures from 125 psi 11. Emergency Repair of Piers and ain 4 
to 15,000 psi. (b) High Temperature Swivel Joints for ycie 
temperatures to 500° F., working pressures to 700 psi Terminal Facilities fatalitic 
and unfolds automatically. (¢) Rotating Joints for 150-Ib. steom, brine, ete. For hot The specific titles of the listed man- ; 
and cold rolls, tumblers, platens, etc. (d) Sanitory Swivel : While 
Joints for food processing, fruit juices, dairies, etc. (e) uals are subject to change. It seems ty f 
Hydraulic Swivel Joints for pressures to 3,000 psi. For air- 
craft, industrial and armored equipment. (f) Flexible Lines, indicated that manuals Ww ill be = familiat 
designed and fabricated to meet specific requirements. pared covering additional areas of ; 
‘ miv the 
operations of Engineering Services. ihoutd 
The Engineering Services Division power i1 
b at the Federal level fully realizes that Th 
SC 
it would be impossible to prepare these 
JA manuals if limited to using only the J fa 
At the ond of the stroke. the e f knowledge and experience of its exist sitnils 
hydraulic line requires sharp bends ing dal Imila? 
which are possible only by using WRITE FOR CATALOG NO. 50-AH . . tress an 
CHIKSAN Swivel Joints. It is therefore both wise and neces pare for 
Representatives in Principal Cities sary that we reach out and secure the J 5, lin 
CHIKSAN COMPANY ano sussipiary Companies assistance and advice which group with 
NEWARK 2, N.J. BREA, CALIFORNIA CHICAGO 3, ILL. and associations such as AFCA are 1! —_—e 
CHIKSAN EXPORT COMPANY, 155 WASHINGTON ST., NEWARK, N.J. a position to render. the necs 
WEL EQUIPMENT MFG. CORP., HOUSTON 1, TEXAS The various fields of activity that } the ome 


constitute our vast industrial an 


&. 
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utility empire, are each competent and 
capable of meeting and solving contin 
gencies affecting their own enterprise. 
It is important therefore that such 
organizations be not disturbed with 
respect to the conduct of their own 
affairs. 

It is quite conceivable that the as 
signment of an individual or task 
group to a factory or utility to perform 
an act of restoration or repair might, 
by reason of unfamiliarity with the 
contents and operations, do consider- 
ably more damage and endanger the 
lives of more people than it would do 


good. 


We might use a chemical plant or 
a utility as an illustration. 

A chemical plant may, and usually 
does, have a variety of chemicals, 
gases, and acids that are “tempera 
mental” in their reaction to certain 
types of exposure or handling. The un 
informed person has no business in 01 
around a devastated or partially de 
vastated plant. Using chlorine gas as 
a product of a factory to illustrate; 

Only employees of a chmica] plant 
should undertake the emergency re 
pair of damages for they are familiar 
with the hazards of chlorine gas. 
Chlorine is a safe chemical when it is 
confined. It is not flammable or ex- 
plosive in itself, but when it escapes 
or is allowed to expand in rooms it IS 
dangerous. The hazards, therefore, 
from its nature and characteristics 
demand that intelligent precautions 
must be taken to safeguard against 
further destruction of plant facilities 
and even to safeguard the community 
tself. 

Similarly; power facilities that con 
tribute so much to our essential day 
to-day living, can produce many haz 
ards in times of catastrophe. The dan 
ger of high voltage or “live wires”’ is 
widely recognized. Lower voltages can 
be fatal even at 110 or less. A number 
of cases are on record where contacts 
with 60 to 65 volt cireuits of 25 and 60 
eyele frequencies have resulted in 
fatalities. 

While “turbines,” “generators,” 
“transformers,” “batteries,” are words 
familiar to every enlightened citizen, 
only the trained employee or engineer 
should attempt the restoration of 
power In emergencies. 

These instances are cited only as a 
reminder that all other facilities, utili- 
ties, factories and industries have 
similar contingencies in case of dis 
tress and that all should plan and pre 
pare for any eventuality within their 
own limitations and in co-operation 
With the rest of the community. 

Engineering Services fully realizes 
the necessity of having all plans for 
the emergency repair of any and all 
facilities, encompass the total re- 


A DEPENDABLE 
SOURCE OF SUPPLY FOR 


GASKETS, WASHERS 
PACKINGS, 


LEAD CASTINGS, 
AND DIE CASTINGS 


Also Specialized Equipment 
For the Armed Forces 


GASKET PACKING & SPECIALTY CO. 


Incorporated 
3-7 WAVERLY PLACI 
NEW YORK 3, N.Y. 


sources of the facility itself and plac- 
ing them under their own direction in 
all exigencies, It is only when the in- 
dividual resources have reached their 
maximum capacity or been exhausted 
that Engineering Services is likely to 
be called upon to come to their aid with 
equipment and manpower, and then 
preferably under the direction of per- 
sonnel from the facility affected. 

This clearly implies the necessity for 
all facilities to have designated en- 
gineers at the control centers working 
and planning, hand in glove, each 
with the other and in close co-opera- 
tion with loeal Civil Defense Engi- 
neering Services. This will assure that 
proper assignments of personnel and 
equipment will be dispatched to the 
place where needed, and function under 
the direction of men who know their 
job and are accustomed to meeting con- 
tingencies within their own normal 
field of operation and are acquainted 
with its hazards. 

The foregoing suggested method 
should be regarded as a two-way street 
for it not only establishes the proce- 
dure by which a plant or utility can 
RECEIVE help, it at the same time 
sets up the necessary machinery for 
our organized forces to GIVE help. 

To effectuate this modus-operandi it 
is necessary to have manuals or guides 
for each field of endeavor in order that 
an over-all, integrated, operational 
plan can be developed to enable all 
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elements to cooperate for a common 
cause. 

In the preparation of these manuals 
we believe that to be practical they 
should be prepared by men who know 
their subject. With this in mind panels 
are formed from industry, within each 
field of activity, to compile the manual 
applicable to their own industry. 

Panels are now working or being 
formed in the fol 


} 


owing fields: Chemi- 
cal, Gas, Docks and Harbors, Inland 
Waterways, Power, Water, Railroad, 
Airports, Sanitation, Hospitals, High- 
ways. All, of course, directed at meet- 
ing exigencies under disaster condi- 
tions. 

Utilization is made of National and 
local Associations and Societies in find- 
ing and securing recognized leaders in 
each field, willing to aid in this work. 
Coming from the field, as they will, 
two basic things are accomplished: 

First, the manuals or guides will be 
authoritative; 

Second, they will find acceptance in 
the field because of their authorship. 

In this connection the author would 
be ungrateful indeed if mention were 
not made here of the valuable and 
generous contribution being made by 
AFCA, by its Panel on the preparation 
of the Manual on “Protection of Stor 
age Facilities for Chemicals, Gases and 
Flammable Liquids.” Your President, 
Dr. W. E, Lawson; Colonel J. B. Fis- 
cher; Mr. H. A. Campbell; Mr. Reuel 


* 


C. Stratton; Colonel Harry A. Kuhn; 
and Mr. F. G. Wilson are giving of 
their talents and time in harmony with 
a preachment made by your President 
when he wrote editorially,“—-we pledge 
ourselves to work for the betterment 
of human understanding and human 
relationships. If progress is to be made 
we shall need from each of you a help- 
ing hand.” Our gratitude cannot ad- 
equately be expressed for the valued 
services being rendered by AFCA. 

We are encouraged to believe, re- 
gardless of the consequences of war or 
the removal of the threat of war, that 
the various panels will, in the end, 
strive to perpetuate their activities 
and continue their services in a type of 
co-ordinated effort comprised of all the 
various fields of interest and activity. 
This has already been suggested by 
men, high in industry, who foresee the 
need of a “Panel of Panels” to keep 
alive mutual interests in perpetuating 
the free enterprise or capitalistic sys- 
tem as well as being ready to meet 
emergencies created by catastrophic 
conditions. 

One of the areas of Civil Defense is 
that which concerns itself with protec- 
tion against the threat of Atomic, Bi- 
ological, and Chemical warfare. This 
is the A-B-C element. It is in this area 
that the knowledge and experience of 
the Armed Forces Chemical Associa- 
tion can be of tremendous influence. 

Your Association is concerned with 
the study and development of chemi- 
cals from the standpoint of use both 
offensively and defensively, while Civil 
Defense concerns itself with the de- 
fensive phase. We look to individuals 
and Associations for assistance and 
guidance in our efforts to promote and 
publicize methods by which the inci- 
dence of loss and damage can be min- 
imized, 

It is foreseeable that mutual inter- 
relationships continued on the basis of 
interdependence and friendly under- 
standing of problems common to all, 
would accomplish much in solving many 
problems that seem, from time to time, 
to vex or confuse our people. 
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© Low Velocity ... operates with less than half the CFM of air needed on 
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Air current directed across working surfaces removes heavy gases. 


e Entire interior of hood is stainless steel for easy decontamination. 
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Steel grating supports working surface, giving load carrying capacity up 


Equipped with blower switch, warning light, and “over load”’ warning bell. 
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Representatives in Principal Cities 
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SMALL BUSINESS 


(Continued from page JS) 


American citizens our opportunities 
are equal; as American businessmen, 
they should be no less so. 

Occasionally we all encounter peo- 
ple who profess not to believe in Fed 
eral aid to small businessmen. Loudly 
proclaiming their rugged individual- 
ism, they are apt to rant against what 
they term “spoon feeding” and “cod 
dling.” This is a point of view upon 
which we are all free to place our own 


evaluation. But I can say to you with 
out reservation that I have yet to talk 
with a small businessman who wanted 
preferential treatment simply because 
he employed fifty men instead of 500, 

Equality of opportunity, yes; favor- 
itism, no. 

It seems to me that the point to bear 
in mind, when speaking of small busi- 
ness, is that we are not merely con- 
cerned with a fractional segment of 
our national economy. More than 90 
per cent of our commercial and indus- 
trial enterprises are classified as small. 
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These form the broad base of our na- 
tional economic structure. Just as the 
towering spires of Manhattan rest on 
the bedrock beneath, so our industrial 
and commercial giants, to like extent, 
depend on the solid foundation com- 
posed of thousands upon thousands 
of small manufacturers, distributors, 
retailers and the services trades. 

In any showdown of industrial 
strength with the forces of Commun: 
ism, pulling together they can be in 
vincible. 
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CHICAGO ANNUAL MEETING 


(Continued from page 21) 


autos, Ol fire engines and of railroad engines and a 
mammoth minature railway. 

Most of the exhibits are designed to be operated bys 
the visitor. Press a button and a cutaway model of a new 
jet engine——the kind we're flying in Korea — commence 
operation. Kids, young and old, climb up into the cab of a 
modern railway locomotive and see and feel the control 
they have long vearned to handle, 

What Wall Street is to finance, the Merchandise Mart 
is to Wholesaling. The Mart was built 20 years ago bs 
Marshall Field and Company as a warehouse and mam 
moth central showroom Where buvers could inspeet the 
latest products of manufacturers and jobbers. Since most 
of the U. S. is only overnight from Chieago-— all of it 1 
ess than eight hours by air——-the idea was a buyer’s and 
seller's dream. They moved in so fast Marshall Field was 
quickly squeezed out and today the place is stuffed to the 


rafters With acres of display rooms containing 1,200,000 
separate items-——gilfts, household appliances, personal and 
home furnishings, toys, games, ceramics, glass and silver- 
ware. Buyers come from as far away as South Africa and 
India to see what will be selling in stores three weeks 01 
six months hence. 

Another interesting hour ean be spent watching the 
bulls and bears operate in the grain market in the Board 
f Trade, about a five minute walk from anywhere in the 


Loop. During market hours visitors are welcomed to the 


gallery to wateh the noisy pandemonium of trading in the 


six pits below. 


GOVERNMENT CONTRACTS 


(Continued from page 40) 


June 1, 1951... of a total $23,800,000—50 companies had 
ver half, or a total of $15,250,000. 

Further analysis shows General Motors had a total of 
$3.500,000; Ford—$1,000,000; Boeing Aircraft—s$960, 
100,000, 

An analysis of these 50 companies shows that the ma 
ority of these contracts are in the aircraft field. This is 
ndeed a grave problem to us, since we do not have facilities 
for working metal in any shape or form. At our T&k 
perations in Chicago we make heating elements for do 
nestic and commercial use. This is highly specialized and 
vould take a complete rehaul of the equipment and addi 
tional new equipment to handle any of these contracts. 

During the year 1950 the Mobilization Committee had 
egular meetings (3 to 4 per month). In these meetings all 
f the problems were thoroughly discussed and every angle 
todefense procurement was pursued, 

Briefly summarizing just what we have done up to the 
resent time... 

(1) Appointed a mobilization committee which includes 
officers of the company who have authority to make 
decisions. We have found this committee really to 
be the key to our whole method of attacking this 
defense work. If you do not have a committee and 


delegate this work to one single person, you will find 


the job is being slighted and management not giving 


it the attention they should. 


(2) Inasmuch as Ferro does not have facilities to pro 

duce on prime or sub contracts for metal compon 
ents, it has been our theory to tackle those jobs that 
no other company wants. In other words, we take 
the impossible! 

(3) We carefully sereen all our costs and turn in a bid 
that is highly competitive. It is very important to 


| cost system so you know what your price 


have a voot 
For the present we have many different types of 
contracts which include both research, educational 


and production, We alw ays like to take an education- 


al contract because it gives you the foundation for 
a future prime contract. Fortunately, we are set up 
excellently to handle both research and educational 
contracts. We have an excellent research and engi- 
neering staff—this is one of the biggest assets in our 
defense work. We also have an excellent sales and 
service technical organization from which we can 
draw management personnel for the defense contract 
when we receive it. 

General Black has told you that all procurement has 
been decentralized from Washington and placed in the Dis- 
trict Procurement Offices and has said not to bother the 
Office of the Chiefs of Services in Washington for contracts. 
We agree with him wholeheartedly, but about a year ago we 
questioned the advisability of having a Washington Head- 
quarters. It is surprising, when you check with other com- 
panies, the number that have permanent Washington offices 
and representatives. We decided to set up a semi-permanent 
headquarters on a month-to-month basis and up to this 
time we have kept it operating continuously, The prime 
purpose of this office has been to contact NPA, DPA, 
DMPA, DMA, OPS and many of the other government sery- 
ices. We find we get first hand information and much bet- 
ter service, as well as a quicker solution to our problem 
by going direct to these offices. We still contact the Dis- 
trict Procurement offices of the services and do not bothe 
the Washington offices except on rare occasions. 

I would like to say here that it has paid off for us in the 
past year on two important items. If we had not set up 
the mobilization committee and gone out on an aggressive 
campaign, we would not have turned up these items which 
I believe will mean much to the future of our company. 

This gives you a picture of how we handle defense work 
at Ferro. In closing, let me show you a small ash tray fin- 
nished in porcelain enamel, bearing this motto on the front 

“Tllegitimos non-carborundum”. I have several of these 
trays here and you can see the translation on the reverse 
side. You might call this our motto at Ferro. 
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(Continued from page 11) 


masks.”’ He then warned all men in the director to ge 
their masks on, and donned his own. They had just enoug 
time to settle the masks and get accustomed to the instry 
ments viewed through the eye-pieces when the Captai 
roared up from below, “Commence Firing.” 

As far as the action went, it was like shooting fish in g 
barrel! Seventy-two eight-inch guns deal enormous damag, 
in a matter of seconds, and all guns on al! ships bore, t] 
range and bearing were perfect, the enemy course ar 
speed had been accurately solved, and there were hits 0 
the first salvo. In eight minutes the enemy main body was 
a scattered and blazing group of wrecks. Not a ship escap 
that awful devastation. In the midst of it the enemy rea 
destroyers tried valiantly to mount an attack, but long be 
fore they reached torpedo range the secondary batteries o' 
the cruisers killed them, It was complete and total victory 
Through it all the third ship in the cruiser division was 
under a heavy pall of stack smoke, Even some of the spaces 
below were harassed and in many of them men wore the 
gas masks. Guns, directors, hoists, and maneuvering wer 
all accomplished by men in masks. The ship shot as well as 
the others and carried out her mission without flaw. Shi 
was included equally with the others in the Task Fore 
Commander’s, “Well Done.” Afterwards, when all the re- 
ports were in, there were special letters of commendatio: 
to the commanders of the two ships which had been thir 
in their respective divisions that night. And Lee got a let 
ter, too, as well as a very nice Bronze Star. 

Many days later, on a sunny morning in the South Pac 
fic, with the ship idling along on a mirror sea, Lee ha 
completed a report to the skipper on the bridge. The 0! 
Man recalled the action to the young Gunner and expresse 
himself in extensive recollection of his past experiences 


Then, “You went through Chemical Warfare School i 


1928, did you not? You don’t recall it, I am sure, but I was 


in that same class. I remember that you rather sweate 
that one out. I was married, and my wife and kid were !! 
Baltimore at a hotel. I used to shove off directly afte 


class, and we saw little of each other. I’ve had several e 


periences since then in which C. W. had a part. Just last 


year, before I got this command, I was in a staff job. I wa 


over with MacArthur. We made a landing down there al 


I went in with the first wave,— Marines. We used four pon! 


two’s with H. E. and some white phosphorus. The old tral! 


ing served me well, and I found I hadn’t forgotten as mu¢ 


as I had thought. The boys had flame-throwers, too. No 


like the old ones. A far better design. Thing developed 

Hawaii, I believe. Fellow named Unmacht. One of the bes 
An evil machine, the flame-thrower. Sickening to use it, | 
see it used, but damned effective. And, come to think of !! 
not much more sickening than killing by burning ships wit 


armor-piercing projectiles. As to gas at sea—TI don’t knov 


It might be, but it seems far-fetched. I will say this: 


have no defense,—no defense at all. Probably mostly 
cause we don’t think it will be used. Calculated risk, the 
call it. I hope our estimate of the situation is correct!’ H 


turned and went below. After a time Lee followed. 


standi 
this te 
plicati 
actual 
ganize 
than 1 
topics , 
leads t 
ters 1n 
materi 
mental 
and th 
of che 
and th 
typical 
lems te 


ADVA 
son, 
HHO 
Prof 

known 

than 2 

chemis 

lecture 
organi 
entatio 
organ 
mental 

On 

extens! 
istry. 

amples 
which | 

While 

dents, 
index l 


ORGA 
Adal 


page 


The 
as the | 
to the | 
the fol 
Prepar 
pounds 
Speng] 
Compo! 
ranz-F 
Synthe 
gen- Me 
The 
phenes 
lum Hy 
portant 
reactio} 
difficult 
than 15 


i 
{ 
| 
searcl 
Optical Cry 
‘gynthetie myc at 
\ 
< 
| 
| | 
| 
° 
= 
— 
4 54 


BOOK REVIEWS 


CHEMICAL THERMODYNAMICS. Frederick D. Rossini. 
John Wiley & Sons, Inec., New York, N. Y. 1950. 514 


pages. $6.00, 


This book is the result of severa] years devoted to re- 
search and lectures in the field of chemical thermodynamics. 
A good knowledge of physical chemistry and some under- 
standing of calculus is required for an intelligent use of 
this text, in which emphasis is placed “on the practical ap- 
plication of the laws and principles of thermodynamics to 
actual physical and chemical systems.” The author has or- 
ganized his presentation in a logical order of topics rather 
than in historical sequences of the development of these 
topics; thus, from the standpoint of instruction, one topic 
leads to the next in an orderly fashion. There are 35 chap- 
ters in the book, the first five being devoted to background 
material such as definition of terms, temperature, funda- 
mental constants and conversion factors, and the calorie 
and the joule. The next 25 chapters cover the whole subject 
of chemical thermodynamics in a very complete manner, 
and the last five chapters are concerned with applications, 
typical calculations, and data sources. There are 167 prob- 
lems to test the reader’s grasp of the subject. 


ADVANCED ORGANIC CHEMISTRY. Reynold C. Fu- 
son. John Wiley & Sons, Ine., New York, N. Y. 1950. 


669 pages. $8.00. 


Professor Fuson of the University of Illinois, who is well 
known to many members of our Association, has had more 
than 25 years’ experience in teaching students of organic 
chemistry. This advanced treatise is the outgrowth of 
lectures, research, and broad study in the field of modern 
organic chemistry, and a most ingenious method of pres- 
entation is employed. Instead of following the conventional 
organization of the subject matter usually found in ele- 
mentary texts, Professor Fuson has chosen to concentrate 
on essential theories and facts rather than to impart an 
extensive knowledge of the various fields of organie chem- 
istry. Thus he has used type reactions with numerous ex- 
amples of synthetic value, with emphasis on those reactions 
which appear of greatest interest in the current literature. 
While the book is intended for advanced university stu- 
dents, it is also a very useful reference work. The subject 
index is excellent. 


ORGANIC REACTIONS. VOLUME VI. Edited by Roger 
Adams. John Wiley & Sons, New York, N. Y. 1951, 517 
pages, $8.00. 


The sixth volume of this series, which has been described 
as the most important and valuable contribution in English 
to the literature of preparative organic chemistry, contains 
the following chapters: The Stobbe Condensation, The 
Preparation of 3,4-Dihydroisoquinolines and Related Com- 
pounds by the Bischeler-Napieralski Reaction, the Pictet- 
Spengler Synthesis of Tetrahydroisoquinolines and Related 
Compounds, The Synthesis of Isoquinolines by the Pome-- 
ranz-Fritsch Reaction, The Oppenauer Oxidation, The 
Synthesis of Phosphonic and Phosphinie Acids, The Halo- 
gen-Metal Interconversion with Organolithium Compounds, 
The Preparation of Thiazoles, The Preparation of Thio- 
phenes and Tetrahydrothiophenes, and Reductions by Lith- 
lum Hydride. Reliable information covering the above im- 
portant organic reactions is given in these chapters; each 
reaction being critically reviewed by a specialist. Laboratory 
procedures are given in practical detail and any anticipated 
dificulties are discussed. The bibliography contains more 
than 1500 references. 
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AN INTRODUCTION TO THE CHEMISTRY OF THE 
SILICONES. Eugene G. Rochow. John Wiley & Sons, 
Inc., New York, N. Y. Second Edition. 1951. 213 pages. 

The rapidly expanding industrial applications of the 
silicones, and the new knowledge of these compounds that 
has come to light in recent years, have necessitated a com- 
plete revision of the First Edition, which was published in 
1946. New chapters on the carbon-silicon bond, synthesis 
or organosilicon compounds, and the physical chemistry of 
silicones have been added, and data on the properties of all 
known organosilicon compounds (“as far as one man has 
been able to collect them”) are included, The book disci 


ses the non-mineral compounds of silicon with respect to 


1S- 


their chemical behavior and potential usefulness. Silicone 
lubricants, rubbers, resins, bouncing putty (for golf-ball 
centers and automatic leveling devices for table legs), in- 
visible water-repellent films, and protective coatings are 
described, and the production of the silicones is discussed 
in considerable detaii. Professor Rochow is known as the 
man who made silicone history and has been active in this 
field since 1938. being the author of numerous papers and 
40 patents pertaining to the silicones. Both chemists and 
engineers will find this new edition of Rochow’s treaties 


to be a comprehensive and authoritative reference. 


RADIOACTIVITY APPLIED TO CHEMISTRY. Edited 
by Arthur C. Wahl and Norman A. Bonner. John 
& Sons, Ins., New York, N. Y. 1951. 604 pages. $7.50. 
Twelve scientists, who are specialists in this field, have 

contributed to this very comprehensive treatise. Part I 

of the book is divided into ten chapters covering the follow- 

ing subjects: Isotope Exchange Reactions, Radioactivity 

Applied to Chemical Kinetics, Radioactivity Applied to 

Structural Chemistry, Radioactivity Applied to Self-Dif- 

fusion Studies, Radioactivity Applied to Analytical Chem- 

istry, Behavior of Carrier-Free Tracers, Radioactivity Ap- 
plied to the Discovery and Investigation of the Newer Ele 
ments, Chemical Phenomena Accompanying Nuclear Re- 
actions (Hot-Atom Chemistry), Emanation Methods, and 

Radioactivity Applied to Surface Determinations, Part II] 

contains nearly 200 pages of tables containing data pub- 

lished from the time radioactivity was discovered through 

1949. These tables were compiled from more than 1500 pub- 

lished papers and books, and will serve as a most useful 

source of factual data for everyone interested in radio 
chemistry. 


ION EXCHANGE RESINS. Robert Kunin and Robert J. 
Myers. John Wiley & Sons, Ine., New York, N. Y. 1950. 
212 pages. $4.75. 

Ion exchange has many applications in agriculture, bi- 
ology, medicine, and chemistry, Although the phenomenon 
has been known since the middle of the last century, only 
in the last few years has there been much interest in its 
applications except in the fields of soil technology and 
water purification. The authors, who are both employed by 
Rohm & Haas, which has been one of the outstanding pio- 
neers in the development of ion exchange resins, have writ- 
ten a very interesting book which covers the theory under- 
lying the phenomenon, the usefulness of the resins, engi- 
neering data, and methods employed in industry and in re- 
search. This is the first book to correlate the voluminous 
literature on the subject, and to provide the chemist and 
engineer with a ready reference to the practical applica 
tions of these unusual resins. 

ORGANIC CHEMISTRY. Frank C. Whitmore. D. Van 
Nostrand Company, Inc., New York, N. Y. Second Edi 
tion 1951. 1005 pages. $12.00. 
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The first edition of the late Frank Whitmore’s monu- 
mental one-volume reference-text for organic chemists was 
published in 1937 and went through ten reprintings; a fine 
tribute to the usefulness of this book. At the time of his 
death in June 1947, Dr. Whitmore had finished the revision 


‘of the aliphatic section of the book. His friends and former 


students decided to finish the revision, which was accom- 
plished under the supervision of a committee made up of 
twelve members from the academic world and six members 
from industry. The revision reflects many changes in or- 
ganization of the subject matter of the first edition, such 
as the transfer of the sections dealing with metal alkyls, 
phosphorous compounds, and organo-metallie to the end of 
the book. Complete revision of the material pertaining to 
aliphatic and heterocyclic compounds was necessary be- 
cause of the rapid advances which have been made in these 
areas since the first edition was published. Another signi- 
ficant change is the rearrangement of the subject index to 
conform more nearly to the style employed by Chemical 
Abstracts. In order to give you some idea as to the scope 
of the subject matter covered, approximately fifty thou- 
sand index slips were employed in preparing the subject 
index. This is the most complete reference work on organic 
chemistry under one cover which has come to your re- 
viewer's attention. 
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MOULDING IN NYLON; PLASTICS (London) June ’51 

(Mthly) ; pp 155-156; 5 illus. 

While nylon is now a household word throughout the five 
continents as a synthetic filament for the production of 
fabric, bristles, fishing line, and rope, it is almost com- 
pletely unknown to the public as a molding material. Yet to 
the molders who have studied its characteristics and have 
produced molded units from it, and, one should add, to the 
users of such units, it opens up still newer fields to our 
industry than any of the older plastics in their turn and 
time ever did. In nylon we possess a thermoplastic with 
exceptional toughness, strength and hardness, resistant to 
abrasion and torsion, and excellent stability at high tem- 
peratures—the normal nylon molding powder will with- 
stand distortion up to 200°C, Furthermore, it is light in 
weight, resistant to dilute acids, and highly resistant to 
both weak and strong alkalis. It is quite non-inflammable, 
possesses good electrical properties, has an exceptionally 
low coefficient of friction and high elongation without 
change in tensile strength at high temperatures. The works 
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of Punfield and Barstow (Mouldings), Ltd., are described, 
and the various nylon molding methods are discussed. 


BREEDING GROUND FOR NAVY’S' FIREPOWER; 
STEEL 11 June °51 (128-24 Wkly); pp 79-81; illus. 
The “mission” of the Naval Gun Factory along the Ana- 

costia river in Washington, I). C., is to design, develop, 

manufacture, assemble, inspect, and test ordnance equip- 
ment, including guns and mounts of all calibers and types, 
aviation ordnance, torpedo tubes, rocket launchers, projec- 
tiles, fire control equipment, optical devices, cartridge 
cases, spare parts, tools and accessories, and other naval 
materiel as directed by the Dept. of the Navy’s Bureau of 
Ordnance. It also serves as a source of prototypes of new 
weapons; overhauls, maintains, and stores ordnance mate- 
riel; operates the naval ordnance gage laboratory, and 
administers the final acceptance gage program, Beyond 
that, the NGF provides technical consultation service on 
ordnance to private industry and maintains laboratory 
facilities for examination, development, test and standard- 
ization of materials and techniques for ordnance purposes. 

Actually it represents a continuing “hard core” of technical 

research and skill in the building of the Navy’s firepower, 

facilitating the rapid expansion of manufacturing effort 
when the heat is on. 
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Kix nearly half a century, shipments of caustic soda, 
made by the Columbia-Southern organization, have 
been rolling over the rails. 

With this background of experience, Columbia- 
Southern has pioneered in developing new methods of 
caustic soda production, handling, transportation and 
unloading in order to better serve its customers. 

The growth of American industry is reflected in 
the uses and consumption of caustic soda, Columbia- 
Southern’s original list of a few caustic soda customers 
has broadened over the years into an ever-widening 
circle of new users and new friends. 

Columbia-Southern policies are an im- 
portant factor contributing to enduring 
business relationships. You may find it to 
your advantage, as many others have, to 
specify Columbia-Southern as your sup- 
plier of caustic soda, 
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producer of essential chemicals 
for industry 


SODA ASH 
LIQUID CHLORINE 
SODIUM BICARBONATE 
CAUSTIC POTASH 
CALCIUM CHLORIDE 
PHOSFLAKE - S.P. FLAKE 
CLEANER AND CLEANSER 
SODA BRIQUETTES 
MODIFIED SODAS 
CALCENE TM - CAUSTIC ASH 
SILENE EF - HI-SIL 
MONO-CHLOROBENZENE 
ORTHO-DICHLOROBENZENE 
PARA-DICHLOROBENZENE 
_ BENZENE HEXACHLORIDE 
MURIATIC ACID 
PACIFIC CRYSTALS 
PERCHLORETHYLENE 
PITTCHLOR 
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